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niEFAGE TO THE SECOND EDITION.

Duuino tlic successive reprints of the first edition of this work,

published in }871, I was able to introduce several important

corrections; and now that more time has elapsed, I have

endeavoured to profit by the fiery ordeal through which the

book has passed, and have taken advantage of all the criticisms

which seem to me sound. I am also greatly indebted to a large

number of correspondents for the communication of a surprising

number of new facts and remarks. These have been so numerous,

that I have been able to use only the more important ones
;
and

of these, as well as of the more important corrections, I will

append a list. Some new illustrations have been introduced,

and four of the old drawings have been replaced by better ones,

done from life by Mr. T. W. Wood. I must especially call

attention to some observations which I owe to the kindness of

Prof. Huxley (given as a supplement at the end of Part I.), on

the nature of the differences between the brains of man and the

higher apes. I have been particularly glad to give these obser-

vations, because during the last few years several memoirs on the

subject have appeared on the Continent, and their importance

has been, in some cases, greatly exaggerated by popular writers.

I may take this opportunity of remarking that my critics

frequently assume that I attribute all changes of corporeal

structure and mental power exclusively to the natural selection

of such variations as are often called spontaneous; whereas,

oven in the first edition of the *
Origin of Species,' I distinctly

stated that great weight must bo attributed to the inherited

effects of use and disuse, with respect both to the body and
mind. 1 also attributed some amount of modification to the

direct and prolonged action cf changed conditions of life. Some
allowance, too, must be made for occasional reversions oi
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Btnioture; nor must we forget what I have called ‘ correlated*

growth, meaning, thereby, that various parts of the organisation

are in some unknown manner so connected, that when one part

varies, so do others* and if variations in the one are accu-

mulated by selection, other parts will be modified. Again, it

has been said by several critics, that when 1 found that many
details of structure in man could not be explained through

natural selection, I invented sexual selection
; I gave, however,

a tolerably clear sketch of this principle in the first edition ol

the ' Origin of Species,* and 1 there stated that it was applicable

to man. This subject of sexual selection has been treated at

full length in the present work, simply because an opportunity was

here first afforded me. I have been struck with the likeness of

many of the half-favourable criticisms on sexual selection, with

those which appeared at first on natural selection; such as,

that it would explain some few details, but certainly was not

applicable to the extent to which I have employed it. My
conviction of the power of sexual selection remains unshaken

;

but it is probable, or almost certain, that several of my con-

clusions will hereafter be found erroneous
;
this can hardly fail

to be the case in the first treatment of a subject. When
naturalists have become familiar with the idea of sexual selection,

it will, as 1 believe, be much more largely accepted; and it

has already been fully and favourably received by several cajmble

judges.

Down, Bsckeithaiii, Kext,

September 1874.
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THE DESCENT OF MAH;
AND

SELECTION IN EELATION TO SEX.

INTRODUCTION.

The nature of the following work will be best understood by a

brief account of how it came to be written. During many years

I collected notes on the origin or descent of man, without any
intention of publishing on the subject, but rather with the

determination not to publish, as I thought that I should thus

only add to the prejudices against my views. It seemed to me
sufficient to indicate, in tho first edition of my ' Origin of

Species,* that by this work "light would be thrown on the
" origin of man and his history;’* and this imi^hes that man must
be included with other organic beings in any general conclusion

respecting his manner of appearance on this earth. Now the

case wears a wholly different aspect. 'When a naturalist like

Carl Vogt ventures to say in his address as President of tho

National Institution of Geneva (I8G9), "personne, en Europe
" an moins, n’oso plus soutenir la creation independante et do
" toutes pieces, des especes,** it is manifest that at least a large

number of naturalists must admit that species are tho modified

descendants of other species; and this especially holds good with

the younger and rising naturalists. The greater munher accept

the agency of natural selection ; though some urge, whether with

justice the future must decide, that I have greatly overrated its

importance. Of the older and honoured chiefs in natural science,

many unfortunately are still opposed to evolution in every

form.

In consequence of the views now adopted by most naturalists,

and which will ultimately, as in every other case, be followed by
B
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others who are not scientific, I have been led to put together

my notes, so as to see how far the general conclusions arrived at

in my former works were applicable to man. This seemed all

the more desirable, as I had never deliberately applied these

views to a species taken singly. When we confine our attention

to any one form, we are deprived of the weighty arguments
derived from the nature of the affinities which connect together

whole groups of organisms—their geographical distribution in

past and present times, and their geological succession. The
homological structure, embryological development, and rudi-

mentary organs of a species remain to bo considered, whether it

be man or any other animal, to which our attention may lie

directed
;
but these great classes of facts afford, as it appears to

me, ample and conclusive evidence in favour of the principle of

gradual evolution. The strong support derived from the other

arguments should, however, always be kept before tlie mind.

The sole object of this work is to consider, firstly, whether

man, like every other species, is descended from some pre-

existing form; secondly, the manner of his development; and
thirdly, the value of the differences l>ctween the so-called races

of man. As I shall confine myself to these points, it will not be

necessary to describe in detail the differences between the several

races—an enormous subject which has lieen fully discussed in

many valuable works. The high anti(iuity of man lias recently

been demonstrated by the labours of a host of eminent men,
beginning with M. Boucher de Perthes

;
and this is the indis-

pensable basis for understanding his origin. I shall, theretbre,

take this conclusion for granted, and may refer my readers to

the admirable treatises of Sir Charles Ljell, Sir John Lubbock,
and others. Nor shall I have occasion to do more than to allude

to the amount of difference between man and the anthropomor-

phous apes ;
for Prof. Huxley, in the opinion of most competent

judges, has conclusively shewn that in every visible character

man differs less from the higher apes, than these do from the

lower members of the same order of Primates.

This work contains hardly any original facts in regard to man ;

but as the conclusions at which I arrived, after di-awing up a

rough draft, appeared to mo interesting, I thought that they

might interest others. It has often and confidently been asserted,

that man’s origin can never lie known : but ignorance more
frequently begets confidence than does knowledge : it is those

who know little, and not those who know much, who so

positively assert that this or that problem will never be solved

by scienoe. The conclusion that man is the co-descendant with

other species of some ancient, lower, and extinct form, is not in
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any degree new. Lamarck long ago came to this conclusion,

which has lately been maintained by several eminent naturalists

and philosophers ;
for instance, by Wallace, Huxley, Lyell, Vogt,

Lubbock, Buchner, Eollc, /&c.,^ and especially by H^kel. This

last naturalist, besides his great work, ‘ Generelle Morphologic ’

(1866), has recently (1868, with a second edit, in 1870), pub-
lished his * Naturlicho Schcpfungsgeschichte,* in which he fully

discusses the genealogy of man. If this work had apjKjared

before my essay liad been written, I should probably never have
completed it. Almost all the conclusions at which I have

arrived I find confirmed by this naturalist, whose knowledge on

many points is much fuller than mine. Wherever I have added
any fact or view from Prof. HackeFs writings, I give his autho-

rity in the text
;
other statements I leave as they originally stood

in my manuscript, occasionally giving in the foot-notes references

to his works, as a confirmation of the more doubtful or interesting

points.

During many years it has seemed to me highly probable that

sexual selection has played an important part in differentiating

the races of man
;
but in my ‘ Origin of Species

'
(first edition, p.

199) I contented myself by merely alluding to this belief. When
I came to apply tins view to man, I found it indispensable to

treat the whole subject in full detail.^ Consequently the second

Ijart of the present work, treating of sexual selection, has ex-

tended to an inordinate length, compared with the first part;

but this could not bo avoided.

I had intended adding to the present volumes an essay on the

expression of the various emotions by man and the lower animals.

My attention was called to this subject many years ago by

Sir Charles BelFs admirable work. This illustrious anatomht

' Ab tlic works of the first-named

authors are so well known, 1 need

not give the titles
;
but a.s tliose of

the latter aie less well known m
England, I will give them :

—
‘ Sechs

Vorlesungen tiber die Darwin’sche
Theorie zweite Auflage, 1808, von
Dr. L. Buchner

;
translated into

French under the title ‘Confei cnees

sur la Thw>rie Darwinienne,’ 18dl».

‘Der Men.sch, im Lichte der D.ir-

win'sehe Lrhre,* 1805, von Dr. F.

Rolle. I will not attcin})t to give

references to all the authors who
have taken the same side of the
question. Thus Q. Canestrini has

^nblished (* Ann tario della Soc. d.

isat.,’ Modena, 1807, p. 81) a very
cuiious paper on rudimentary cha-

ractcib, as bearing on the oiigin of

man. Another work has (1809)
been publislied by Dr. Francesco

Barrage, bearing in Italian the title

of “Man, made m the image of God,
“ was also made in the image of the
‘‘ ape.”

^ Prof. Hiickel was the only

author who, at the time when this

work first appeared, had discussed

the subject of sexual selection, and
had seen its full importance, since

the publication of the ‘Origin’; and
this he did in a very able manner is

liii varioue works.

B 2
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maintainB that man is endowed with certain muscles solely for

the sake of expressing his emotions. As this view is obviously

opposed to the belief that man is descended from some other and
lower form, it was necessary for me to consider it I likewise

wished to ascertain how for the emotions are expressed in the

same manner by the different races of man. But owing to the

length of the present work, I have thought it better to reserw

my essay for separate publicatiozL
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Part I.

THE DESCENT OB OKIGIN OF MAN.

CHAPTER I.

The Evidence op the Descent op Man from some
Lower Form.

Nature of the evidence bearing on the origin of man— Homologoui
structures in man and the lower animals—Miscellaneous points ol

correspondence—Development—Rudimentary structures, muscles, sense-

organs, hair, bones, reproductive organs, &c.—The bearing of these three

great classes of tacts on the origin of man.

He who wishes to decide whether man is the modified descendant

of some pre-existing form, would probably first enquire whether

man varies, however slightly, in bodily structure and in mental

faculties; and if so, whether the variations are transmitted to

liis offspring in accordance with the laws which prevail with the

lower animals. Again, are the variations the result, as far as

our ignorance jxjrmits us to judge, of the same general causes,

and are they governed by the same general laws, as in the case

of other organisms
;
for instance, by correlation, the inherited

effects of use and disuse, &c. ? Is man subject to similar mal-

conformations, the result of arrested development, of reduplication

of parts, &c., and docs he display in any of his anomalies rever-

sion to some former and ancient type of structure ? It might
also naturally be enquired whether man, like so many other

animals, has given rise to varieties and sub-races, differing but

slightly from each other, or to races differing so much that they

must be classed as doubtful species? How are such races

distributed over the world; and how, when crossed, do they

react on each other in the first and succeeding generations?

And so with many other points.

The enquirer would next come to the important point,

whether man tends to increase at so rapid a rate, as to lead to

occasional severe struggles for existence; and consequently to
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beneficial variations, whether in body or mind, being preserved,

and injurious ones eliminated. Do the races or species of men,
whichever term may be applied, encroach on and replace one

another, so that some finally become extinct ? We shall see that

all those questions, as indeed is obvious in respect to most of

them, must he answered in the affirmative, in the same manner
as with the lower animals. But the several considerations just

referred to may be conveniently deferred for a time : and wo
will first see how far the l)odily structure of man shows traces,

more or less plain, of his descent from some lower form. In
succeeding chapters the mental powers of man, in comparison

with those of the lower animals, will be considered.

The Bodily Structure of Man.—It is notorious that man is

constructed on the same general typo or model as other mam-
mals. All the bones in his skeleton can be compared with
corresponding bones in a monkey, bat, or seal. So it is with his

muscles, nerves, blood-vessels and internal viscera. The brain,

the most important of all the organs, follows the same law, as

shewn by Huxley and other anatomists. Eischoff,^ who is a

hostile witness, admits that every chief fissure and fold in the

brain of man has its analogy in that of the orang
;
but ho adds

that at no jxjriod of development do their brains perfectly agree

;

nor could perfect agreement be expected, for otherwise their

mental powers would have been the same. Yulpian ^ remarks

:

Les differences reelles qui existent entro Tencephale de
** rhomme ct cclui des singes .sujiericurs, sont bien minimes. II

ne faut pas se fi\ire d’lllusions a cet egard. L’homme est bien

“ plus pres des singes anthropomorphes par les caracteres

anatomiques de son cerveau que ceux-ci ne le sont non-

*'seulemeut des autres mammiferes, mais memo de certains
** quadrumanes, des guenons et des macaques.” But it would
1)6 sujierfluous here to give further details on the correspondence

between man and the higher mammals in the structure of the

brain and all other parts ot the body.

It may, however, bo worth while to specify a few points, not

directly or obviously connected with structure, by which this

corresjxindence or relationship is w’ell she^\^l.

Man is liable to receive from tho lower animals, and to com-

* Gro8.shirnw'inJungen des Men- in the Preface to this edition.

chen.* 1868,8. 96. The conclusions * * Ler. sur la Phys.* 1866, p. 890,

of this anthor, as well as those of as quoted by M. Dally, * L’Ordre des

Chratiolet and Aebj, concerning the Primates et leTransformisme,* 1868^
brain, will be discussed by Prof. p. 29.

Boxley in the Appendix alluded to
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monicate to them, certain diseases^ as hydrophobia, variola, the

glanders, syphilis, cholera, herpes, &c. ;
® and this fact proves the

close similarity* of their tissues and blood, both in minute

structure and composition, far more plainly than does their

comparison under the best microscope, or by the aid of the best

chemical analysis. Monkeys are liable to many of the same non-

contagious diseases as wo are; thus Eengger,® who carefully

observed for a long time the CehvA Azanz in its native land,

found it liable to catarrh, with the usual symptoms, and which,

when often recurrent, led to consumption. These monkeys
suffered also •from apoplexy, inflammation of the bowels, and

cataract in the eye. The younger ones when shedding their

milk-teeth often died from fever. Medicines produced the same
effect on them as on us. Many kinds of monkeys have a strong

taste for tea, coffee, and spirituous liquors : they will also, as I

have myself seen, smoko tobacco with pleasure.'* Brehm asserts

that the natives of north-eastern Africa catch the wild baboons

by exposing vessels with strong beer, by which they are made
drunk. He has scon some of these animals, which he kept in

confinement, in this state
;
and ho gives a laughable account of

their Ixihaviour and strange grimaces. On the following

morning they were very cross and dismal
;
they held their aching

heads with both hands, and wore a most pitiable expression

:

when beer or wine was offered them, they turned away witli

disgust, but relished the juice of lemons.’’ An American monkey,
an Ateles, after getting drunk on brandy, would never touch it

again, and thus was wiser than many men. These trifling facts

prove how similar the nerves of taste must be in monkeys and
man, and how similarly their whole nervous system is affected.

Man is infested with internal parasites, sometimes causing

* Dr. W. Lauder Lindsay has tmet fluids by the same chemical

treated this subject at some length reagent.

in the ‘ Journal of Mental Science/ * ‘ Naturgeschichte der Sduge-

July 1871 ;
and in the ‘ Edinburgh thiere von Paraguay,* 1830, s. 50.

Veterinary Review,’ July 1858, ® The same tastes are common to
* A Reviewer has criticised some animals much lower in the
British Quarterly Review/ Oct. scale. Mr. A, Nicols informs me

1st, 1871, p. 472) what 1 have here that he kept in Queensland, in Aus-
suid with much severity and con- traho, three individuals of the
tempt

;
but as 1 do not use the term Phasoolarctus cincreus ; and that,

identity, I cannot see that I am without having been taught in any
greatly in error. There appears to vray, they acquired a strong taste

me a strong analogy between the for i um, and for smoking tobacco,

same infection or contagion pro- ^ Brehm, ‘Tbierleben,’ B.i. 1804,
ducing the same result, or one s. 75, 8b. On the Ateles, s. 105.
closely similar, in two distinct ani- For other analogous statements, are

ttuls, and the testing of two dis- a. 25, 107.
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fatal effects; and is placed by external parasites, all of which
belong to the same genera or families as those infesting other

mammals, and in the cose of scabies to the same species.* Man
is subject, like other mammals, birds, and even insects,* to that

mysterious law, which causes certain normal processes, such as

gestation, as well os the maturation and duration of yarious

diseases, to follow lunar periods. His wounds are repaired by
the same process of healing; and the stumps left after the

amputation of his limbs, especially during an early embryonic
period, occasionally possess some iMJwer of regeneration, as in

the lowest animalsJ®

The whole process of that most important function, the

reproduction of the species, is strikingly the same in all mam-
mals, from the first act of courtship by the male,” to the birth

and nurturing of the young. Monkeys are born in almost as

helpless a condition as our own infants; and in certain genera

the young differ fully as much in appearance from the adults, as

do our children from their full-grown parents.^* It lias been

urged by some writers, as an important distinction, that with

man the young arrive at maturity at a much later age than with

any other animal : but if wo look to the races of mankind w’hich

inhabit tropical countries the difference is not great, for the

orang is believed not to be adult till the ago of from icn to fifteen

ycars.^ Man differs from woman in size, Ixxlily strength,

hairiness, &c., as well as in mind, in the same manner as do the

• Dr. W. Laader Lindsay, *
E<!ui-

buiijh Vet. Keriew,* July

r.
® With respect to insects see Dr.

Laycock, “ On a General Law of Vit.il

Periodicity,” ‘ British Association/

1842. Dr. Macculloch, ‘Silliinan\

North Amencm Journal ofScienio,’

Tol. ivii. p. 305, h.as seen

sutTenug from tertian ague. Here-
atler 2 shall return to this subject

** 1 have given the evidence on

this head in my * Variation of Ani-

mals and Plants under Domestic i-

tioa/ Tol. ii. p. 15, and more could

be added.
" “ Mares e diverse genenbus

** Quadrumaoomm sine dubio di-
** gnofrcuot feminas humanas a m.i-

“ nbus. Primutn, credo, odoratu,
** posted aspectu. Mr. Youatt, qui
•* dm in Hortu Zoologicis (Besti-
** ariin) medicui animalium erat,
** nr in rebus obsersandis cautus et

** s.agax, hoc mihi certissime pro-
“ bavit, et curatoies ejusdem loci et

** alii e ministns confirmaverunt.
“ Sir Andrew Smith et Brehra no-
** tabant idem in Cynocephalo. il-

“ lu.strissimus Cuvier etiam narrat
“ multa de hac le, quh ut opinor,
** uihil turpi us jHite.st indicari inter

omnia homiuibus et Quadrumanif
cominuDia. Narrat enira Cyno-

cephaluro quenduro in furorem in-

** cidere ai>|)ectu feminarum alt-

“ quamm, sed nequaquain accendl

tanto furore nb omnibus. Sem-
}>er eligebat juniorcs, et dlgllo^•

^ cebat in turba, et advocabat voce

“ gefctuque.”
** This remark is mo^le with re-

spect to Cynocephalus and the an-

tiuropomorphous apes by Geoffrujr

Saint-Hilaire and V. Cuvier, * Hist.

Nat. dcs Mammiferes,' tom. i. 1824.
** Hnxley, * Man's Place in N»

ture,* 186.3, p. 34.
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two sexes of many mammals. So that the correspondence in

g;eneral structure, in the minute structure of the tissues, in

chemical composition and in constitution, between man and the

liighcr animals, especially the anthropomorphous apes, is ex-

tremely close.

Embryonic Development,—Man is developed from an ovule,

•about the 12oth of an inch in diameter, which differs in no
respect from the ovules of other animals. The embryo itself at

a very early period can hardly bo distinguished from that of

other members of the vertebrate kingdom. At this period the

arteries run in ai’ch-liko branches, as if to carry the blood to

branchi© w’hicli ai*o not present in the higher vertebrata, though

the slits on the sides of the neck still remain (/, y, fig. 1),

marking their former position. At a somewhat later period,

when the extremities are developed, “ the feet of lizards and
“ mammals,” as the illustrious Von Baer remarks, the wings

and feet of birds, no less than the hands and feet of man, all

arise from the same fundamental form.” It is, says Prof.

Huxley,’* quite in the later stages of development that the

young human being presents marked differences from the young
“ ape, while the latter departs as much from the dog in its

** developments, as the man does. Startling as this last assertion

" may apiK'ar to be, it is demonstrably true.”

As some of ray readers may never have seen a drawing of an
embryo, I have given one of man and another of a dog, at about

the same early stage of development, carefully copied from two

works of undoubted accuracy.’*

After the foregoing statements made by such high autho-

rities, it would Ixj superfluous on my part to give a number of

liorrowed details, shewing that the embryo of man closely

resembles that of other mammals. It may, however, be added,

that the human embryo likewise resembles certain low forms

when adult in various points of structure. For instance, the

heart at first exists as a simple pulsating vessel; the excreta

are voided through a cloacal passage ; and the os coccyx projects

* Man’s Place in Nature,* 1863, magnified, the embryo being twenty-

p. 67. five days old. The internal viscen
** The human embryo (u|»i>er have been omitted, and the utcrineap-

fig.) is from heker, ‘leones Phy>.,* pondages m both drawings removed.

tab. sxx. lig. 2. This 1 was directed to these figures b\

embryo was ten linc> m length, ^o Prof. Huxley, from whose work,

that the drawing i» much niagnifie«i. * Man’s Place in Nature,* the idea oi

the embryo of the dog i» fiom giving them was taken. Hdckel has

bischotr, * Entwicklungsgeschichtc also given analogous drawings in hw
de» Himde-£ies,* 1843, tab. xi. fig. ‘ Schopfuiig^geschichte.’

i2 B This drawing is five times
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a. Fore-brain, oerebral bemiiipheros, Itc.

b. Mid-bratn, oorporm qtudrfgemfna.
c. Hind-bruii, cerebellum, mraalU ob-

kmgKU.
d. Eye.
e Ear.

f. Fim viaoeral arch.

p. Nocond vl#tcenil arch.

H. Vertebral columna and mttsclctf In

prooeaa of development.

k;
L. Tail or OH ooocyx.
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like a true tail, ''extending considerably beyond the mdi-
" montary legs/'* ® In the embryos of all air-breathing vertebrates,

certain glands, called the corpora Wolffiana, correspond with,

and act like the kidneys of mature fishes/^ Even at a later

embryonic period, some striking resemblances l)otween man and
the lower animals may be observed. Bisclioff says that the

convolutions of the brain in a human feetus at the end of the

seventh month reach al)out the same stage of development as in

a balxx)n when adult.*® The great toe, as Prof. Owen remarks,**

“ which forms the fulcrum when standing or walking, is

lierhaps the most characteri.stic peculiarity in the human
structure but in an embryo, about an inch in length. Prof.

Wyman found " that the great toe w'as shorter than the others

;

“ and, instead of being jiarallel to them, projected at an angle
" from the side of the foot, thus corresponding with the per-
“ manent condition of this part in the quadrumana.” I will

conclude with a quotation from Huxley,-* who after asking,

does man originate in a different way from a dog, bird, frog or

fi.Nh? says, "the reply is not doubtful for a moment; withorit

qiK'stion, the mode of origin, and the early stages of the
" develoinucnt of man, are identical with those of the animals
" immediately below him in the scale : without a doubt in

" these respects, lie is far nearer to apes tlian the apes are to
'* the dog.”

Jittdint'uis.— This subject, though not intrinsically more
important than the two last, will for several rca.son.s he treated

here more fully,-- Not one of the higher animals can be named
wliieh d(X)s not bear some ])art in a nulimcutary condition

; and
man forms no exception to the rule. Eudimentary organs must
lx; distinguished from those tliat are nascent

;
though in some

casus the distinction is not easy. The former are cither abso-

hituly Useless, such as the mauinia3 of male quadrupeds, or the

incisor teth of ruminants wdiich never cut through the gums
;

or they are of such slight service to tlieir present possessore,

that we can hardly suiqioso that they were developed under the

*• Prof. Wyman in * Proc. of
American Acad, of Sciences/ vol. iv.

1«G0, p. 17.
*^ Owen, ‘ Anatomy of Verte-

brates/ vol. i. p. 53a.

*• ‘ Die Oros.shirnwindungcn dcs

Menschen/ 1SS8, r. 95.
** * Anatomy of VertebrateR,’ vol.

li. p. 0*33.
•• ‘ Proc. Soc. Nat. Hi:>t.* Boston,

1863, vol. ix. p. 185.
* Man's Place in Nature/ p. 65

** I had written a rough copy of

this chapter before readiUiT a valu-

able paper, “Caratten rudimentali

in ordine all' origme del uomo"
(‘Aunuano della Sue, d. Nat./ Mo-
dena, 1807, p. 81), by G. Oiuestrim,

to which ]uper I am considerably

indebted. Hackel has given admir-

able discussions on this whole bub-

ject, under the title of Dysteleologyi

in his Hi*‘uerelle Morphologic ' and
‘ Schfipfuug‘'geschlchta/
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conditions which now exist. Organs in this latter state are not

strictly rndimentary, but they are tending in tliis direction.

Nascent organs, on the other hand, though not fully developed,

are of high service to their possessors, and are capable of further

development. Rudimentary organs aro eminently variable ;
and

this is partly intelligible, as they ai*o useless, or nearly useless,

and consequently are no longer subjected to natural selection.

They often Ixjcomo wholly suppressed. When this occurs, they

aro nevertheless liable to occasional reappearance through
reversion— a circumstance well worthy of attention.

The chief agents in causing organs to lx?como rudimentary

seem to have l>een disuse at that i)eriod of life when the organ

is chiefly used (and this is generally during maturity), and also

inheritance at a corresponding j^eriod of life. The term
“ disuse ” does not relate merely to the lessened action of

miiscle.s, but includes a diminished flow of blood to a part or

organ, from being subjected to fewer alternations of pressure, or

from becoming in any way less habitually active. Rudiments,

however, may occur in one sex of those parts uhich aro normally

present in the other sex; and such rudiments, as wo sliall

hereafter see, have often originated in a way distinct from those

here referred to. In some cases, organs liave been reduced by
means of natural selection, from having lK.‘comc injurious to tho

species under changed habits of life. Tho process of reduction

's probably often aided through the two jirinciples of comjx^nsa-

tion and economy of growth
;
but the later stage.s of reduction,

after disuse has done all that can fairly l»e attributed to it, and
when tho saving to l)e effected by the economy of growth would Ix)

very' small, are difficult to understand. The final and complete

suppression of a part, already usele.s.s and much reduec-d in size,

in which case neither coiniieiLsation nor economy can come into

play, is perhaps intelligible by the aid of tho hypirdhesis of

pangene.sis. But as tlie whole subject of rudimentary organs

has been discussed and illustrated in my former uorks,-* I need

here say no more on tliis head.

Rudiments of various muscles have liecn ohser\'ed in many
parts of tho human body,*^ and not a few muscles, which aro

Some good criticu>Tns on this Z<»olog. lSr>2, tom. x\iii. p IS) de*

subject ba\*e been given by Messrs. Mritie:! and figures rudimentM of

Murie and bfirart, in ^Transact, what he calls the ** niUAcle pinlteux

Zoolog. Soc-* 1869, vol. vii. p, VJ, de hi mam,” which he* fcaya i« MJine*
** * Variation of AnimaU and times ** iutmimeut Another

Plants under Ikumestication,’ vol. li. mu'»cle, called “ le tibial iMur,**

pp. 317 and 397 Sea also * Origin is genemlly quite absent m the

^ Specie*,* 5th edit. p. 535. hand, hut ap|H,*ars from time to time
** For instance Kicnard (* An- in a more or lea* rudimentary con

aalee def Sekneet Kat. 3rd eerici, dltton.
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regularly present in some of tho lower animals can occasionally

be detected in man in a greatly reduced condition. Every one
must have noticed the power which many animals, especially

horses, possess of moving or twitching their skin; and this is

effected by the imnniculm carnoms, Remnants of this muscle
in an eflScient state are found in various parts of our bodies

; for

instance, tho muscle on tho forehead, by which the eyebrows are

raised. Tho xtlaty&ma myoides, which is well developed on the

nock, belongs to this system. Prof. Turner, of Edinburgh, has
occasionally detected, as ho informs me, muscular fasciculi in

five different situations, namely in the axillso, near the scapulae,

&c., all of which must bo referred to tho system of the jjanni-

cuius. He has also shewn that tho muscidus stcmalis or sternalis

hnitorum, which is not an extension of the rectus abdominalis,

but is closely allied to the pannicidus, occurred in the proportion
of about three per cent, in upwards of 600 bodies : he adds, that

this muscle affords “an excellent illustration of the statement
“ that occasional and rudimentary structures are especially
“ liable to variation in arrangement.”

Some few persons have the power of contracting the super-

ficial muscles on their scalps; and these muscles are in a

variable and partially rudimentary condition. M. A. de Candolle

lias communicated to me a curious instance of the long-continued

jxirsistence or inheritance of this power, as well as of its unusual
development. He knows a family, in wliich one meml)er, the

present head of the family, could, when a youth, pitch sevenil

lieavy books from his liead by the movement of the scalp alone;

and he won wagers by performing this feat. His father, uncle,

grandfather, and his llircc children ]X)s.sass the same power to

the same unnsnal degree. This family became divided eight

generations ago into two branches; so that the head of tho

above-mentioned branch i.s cou^Jin in the seventh degree to tho
bead of tho other branch. This distant coiniin resides in

another part of Franco
;
and on l>ciug asked whether ho po^sesstd

tho same fac ul ty, immediately exhibited his jx)wcr. This case offers

a good illustration how jxjrsistout may bo tho transmission of an
al)solutcly useless faculty, jirobably derived from our remote semi-
human progenitors; .smeo many monkeys have, and frequently

use tho power, of largely moving their scalps iq) and down.*^

The extrinsic muscles wliich servo to move tlie external car,

•Mid tho intrinsic muscles which move the different parts, are in a
rudimentary condition in man, and they all belong to the gysteoi

** Prof. W. Turner, * Proc. Hojal Emotions in Man and AiumIv
Soc. Edinburgh/ 1866-67, p. “5. 1872, p. U4.

Sat my ‘ Expression ff tha
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of the panniculm
;
they are also variable in development, or at

least in function. I have seen one man who could draw the

whole ear forwards
;
other men can draw it upwards ; another

who could draw it backwards and from what one of these

persons told me, it is probable that most of us, by often toucliing

our ears, and thus directing our attention towards them, could

recover some power of niovenient by reixjated trials. The power
of erecting and directing the shell of the ears to the various

points of the compa.ss, is no doubt of the highest service to

many animals, as they thus perceive the direction of danger;

but I have never heard, on sufficient evidence, of a man who
possessed this ix)wer, the one which might Ik) of use to him.

Tlie whole external shell may be considered a rudiment, together

with the various folds and prominences (liclix and anti-hebx,

tragus and anti-tragus, &c.) which in the lower animals

strengthen and sui)port the ear when erect, without adding

much to its weight. Some authors, however, suppose that the

cartilage of the shell serves to tninsmit vibrations to the

acoustic nerve; but IMr. Toynlxje,*** after collecting all the

known evidence on this head, concludes that the external shell

is of no distinct use. The cars of the chimpan/.et* and orang are

cnriously like those of man, and the proper muscles are like wise

but very slightly devc*loiKd.‘^ I am also assured by the keejiers m
the 2DooIogical Gardens that these animals never move or erect

their cars; m that they are in an CK|ually rudinieiitarN ('onditiou

with those of man, as far as function is concernt'd. Why theK)

animals, as well as the progenitors of man, should ha^e lost the

power of erecting their ears, we cannot say. It may >>e, though

I am not sati.sficd with this view, that owing to llieir arl»oreal

habits and great strength they were but little* txjs>std to danger,

and so during a Icngthene^l iXTriod moved tli-ircars bat little,

and thus gnuiually lost the jKiwet of moving them. This

would be a parallel case with that of tho.se large and heavy

birds, which, from inliabiting oceanic islands, have not 1kk*ii

exposed to the attacks of U-asts of jirey, and have cxjUM^Iucntly

lost the power of using their wings for flight. The inability to

move the cars in man and several niK*s is, howevtr, partly com-

pensated by the freedom with which they can move the hmd in

*• Canwtrini quot^ llyrtl. (‘An- lately boen expenniontiug on ti»**

onano <lelU So<^ tlei Naturaluti. function of the hhcli (»f the cat,

1SC7, p. 97) to the frame nud ha!> come to neiriy the laimf

•ffect concluhion ujf that f^iven here
•* ‘The Ihseafres of the Ear/ by Prof. A. W.uait.stcr, ‘ AnonU

J. Toynbee, F.K.S., 18<>0, p. 12. luid Mag. of hat. History,* vol rii.,

A diftiaguuhcd phy»)ologifrt, Prof. 1871, p. *S4m,

Pr^er, informs mt that hs had
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a horizontal plane, so as to catch sounds from all directions. It

has been asserted that the ear of man alone possesses a lobule

;

but “a rudiment of it is found in the gorilla and, as I hear

from Prof. Preyer, it is not rarely absent in the negro.

The celebrated sculptor, Mr. Woolner, informs me of one little

peculiarity in the external ear, which he has often observed both

in men and women, and of which he perceived the full signi-

ficance. His attention was first called to the subject whilst at

work on his figure of Puck, to which he had given pointed ears.

He was thus led to examine the ears of various monkeys, and sub-

sequently more carefully those of man. The peculiarity consists

in a little blunt point, projecting from the inwardly folded margin,

or helix. When present, it is developed at birth, and, according

to Prof. Ludwig Meyer, more frequently in man than in woman.

Mr. Wooiner made an exact model of one such case, and sent mo
the accompanying drawing. (Fig. 2.)

These points not only project inwards

towards the centre of the ear, but often

a little outwards from its plane, so asi

to be visible when the head is viewed

from directly in front or behind. They
are variable in size, and soniewdiat 111

position, standing either a little higher

or lower; and they sometimes occur

on one car and not on the other. They
arc not confined to mankind, for I ob-

served a case in one of the sjuder-

monkeys (AttJe'i huhiluth) in our

Zoological Gardens; and Dr. E. Kay
Lankestcr informs me of another case

in a chimpanzee in the gardens at

Hamburg. The lielix obviously con-

sists of the extreme margin of the car folded inwards; and
this folding ajipears to lie ia .some manner connected witli the

whole external car In'ing }>ernianently pressed l^nckwards. In
many monkeys, which do not shuid high in the order, as baboons
and some species of macacus,** tho upper ixirtion of the ear is

slightly pointed, and tho margin is not at all folded inwards;
but if the miirgin were to lie thus folded, a slight point would
necessarily project inwards tow'ards tho. centre, and probably a
little outwards from the piano of tho ear ;

and this I believe to

** Mr. St. George Mivart, * Ele- Lemuroiden, in Messrs. Mnri« and
mentary Anatomy,* 1873, p. 396. Mivart’s excellent paper in ‘Tran*

•• See also sumo remarks, and sact. Zoolog. Sue.* vol. vii. 1869, pf
the drawings of the ears of the 6 oad 90.

Fip 2 Human Ear. model

W

aiHldravMi by Mr Wool

—

u 1 he pn'jttrtmg pomL
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be their origin in many cases. On the other hand. Prof. L. Moyer,

in an able pai)er recently published,*® maintains that the whole

case is one of mere variability ; and that the projections are not

real ones, but are due to the internal cartilage on each side of

the points not having been fully developed. I am quite ready

to admit that this is the correct explanation in many instances,

as in those figured by Prof. Meyer, in which there are several

minute points, or the whole margin is sinuous. I have myself

seen, through the kindness of Dr. L. Down, the oar of a micro-

cephalous idiot, on which there is a projection on the outside

of the helix, and not on the inwai-d folded edge, so that this

point can have no relation to a former apex of the car. Never-

theless in some cases, my original view, that the points

are vestiges of the tips of formerly erect and pointed ears,

still seems to me probable. I tliink so from the frequency ot

their occurrence, and from the general correspondence in

position with that of the tip of a pointed car. In one case, ot

which a photograph has been sent me, the projection is so large,

that supposing, in accordance with Prof. Meyer's view, the ear

to be niade perfect by the equal development of the cartilage

throughout the whole extent of the margin, it would have

covered fully one-third of the whole ear. Two cases have l)een

communicated to me, one in North America, and the other in

England, in which the upper margin is not at all folded inwiirds,

but is pointed, so that it closely resembles the pointed car of an
ordinary quadruped in outline. In one of these case.s, which was
that of a young child, the father cfinqiarcd the car with the

drawing which I have given** of the ear of a monkey, the

Cynopithccus iiigtr, and says that tlieir outlines are closely

similar. If, in these two cases, the margin had been folded

inwards in the normal manner, an inward j^rojection must have
been formed. I may add that in two other cases the outline still

remains somewhat ixiinted, althougli the margin of the upper
part of the ear is normally folded inwards—in one of them,

however, very narrowly. The following wcxxlciit (No. 8) is an
accurate copy of a photograph of the foetus of an orang (kindly

sentme by Dr. Nitsche), in which it may Ik? sec n how different the

pointed outline of the car is at this period from its adult condition,

when it bears a close general resemlilance to that of man. It is

evident that the folding over of the tip of such an ear, unless it

changed greatly daring its further development, would give rise

to a point projecting inwards. On the whole, it still seems to

** UeberdasDarwin’seheSpitzohr, ** *The Expression of the

Archiv fdr Path. Aait. und Phye. tions,’ p. 13d.

1871, p. 4r».
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me probable that the points in question are in some cases, both

to man and apes, vestiges of a former condition.

Pig. 3 Feetus of an Oran? Fxact c*>py of a pbotograpa» ‘‘bow »ng the form of
the car ut ih\» tarly uge.

The nictitating membrane, or third eyelid, with it.'? accessory

muscles and otlier structures, i.s t^pt cially well cioveiopcd 111

birds, and is of iniicU functional importance to them, as it can
be rapidly drawn across the wliole oye-bal!. It is Ibuicl in sonio

reptiles and amphibians, and m certain fishes, as in sharks. It

is fairly well developed in the two lower divi^iuiis of the niani-

maliau series, namely, in the inonotremata and marsupials, and
in some few of the higher mammals, us in the walrus. But m
man, the quadruinaua, and most other mammals, it exists, as is

admitted by all anatomists, as a mere rudiment, called the

semilunar fold.'^

The sense of smell is of the highest imixirtance to the gi*tator

number of inanmials— to some, ns the ruminants, in warning
them of daiigrr; to others, as the carnivora, in finding their

prey; to othiu’s, again, as the wild boar, for Ixith inirjKiscs

combined. But the sense of smell is of extremely slight .service,

if any, even to the dark coloured races of men, in whom it is

•• Milller’s ‘Elements of Phy.^i- Knox, ‘Groat Artij*ts and Anati>-

ology/ Eng. translat., 1843, voL ii. mists,* p. lOG. This rudiment
p. 1117. Owen, ‘ Anatomy of Verio- parontly is somewhat larger in

brutes/ vol. iii. p. 260; ibid on Nogrueii and Australians than m
the Walrus, * Proo. Z(H>log. Soc.* Euroi>eans, ^ee (’arl Vogt, * Lecturei
November 8th, 1854. See also K. on Muii,’ i^g. translat. p. 12d.
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much more highly doveIo]^>ed than in the white and civilised

races.* Nevortheless it docs not warn them of danger^ nor guide

them to their food
;
nor docs it prevent the Esquimaux from

sleeping in the most fetid atmosphere, nor many savages from

eating half-putrid meat. In Europeans the power differs greatly

in different individuals, as I am assured by an eminent naturalist

who possesses tins sense highly developed, and who has at-

tended to the subject. Those who Ix'liove in the principle

of gradual evolution, will not readily admit that the sense of

smell in its present state was originally acquired by man, as

ho now exists. Ho inherits the i)ower in an enfeebled and
so far rudimentary condition, from some early progenitor, to

whom it was highly serviceable, and by whom it was con-

tinually iLscd. In those animals which have this sen.se highly

devclojKjd, such as dogs and horses, the recollection of jxjrsons

and of places is strongly associated with their cnlour
;
and we can

thus perhaps understand how it is, as Dr. Maudsley has truly

remarked,^ that the sense of smell in man “ is singularly effective

in recalling vividly the ideas and images of forgotten scenes

" and places.”

Man differs conspicuously from all tlie other Primates in lH*ing

almost nake<l. But a few .^hort .straggling hairs are found over

the greater part of the lx>dy in the man, and fine down on tliat

of the woman. The different races differ much in hairiness
;
and

in the individuals of the .«ame race the hairs are liighly variable,

not only in abundance, but likewi«=e in position : thus in some
Europeans the shoulders are quite naked, wdiilst in others they

bear thick tufts of liair.'** There can l>e little doubt tliat the

hairs thus .scattered over the body are the rndirnent.s of the

uniform hairy coat of the lower animals. Thi.s view is rendercil

all the more probable, as it is kiJO\\Ti that fino, short, and pale-

coloured hairs on the limbs and other parts of the])ody,occa8ion-

•• The account gj von by Huinb<»Mt olfactory region, a> well a-n of the

nf the power of .Mnell po^^sessed by ^kln of tne bmJ\. J have, therefore,

I he natives of South America is well spoken in the lixt uf the dark-

known, and has been confirmed by coloured races having a finer sense

others. M. Houzeau (* Etudes sur of eniell than the w hite r.ices. See

lea FacultiM MenlaJes,* ^tc., tom. i. hi.s pa|M;r, ‘ .Medi(v>-Chirurgical Tran-

1872, p. 91) aaserts that he re- suctions/ Ixindon, vol. liit., 1870,

peat^ly made experiments and p. 270.

proved that Negroes and Indians * The Physiology and Pathology

could recognise persons in the diurk of Mind/ 2nd edit. IHOH, p. I'H.

by their odour. Dr. W. Ogle has ** Eechricht, Ueber die Uichtung

fome curious obserrationi on der Ilaare am menschlichen Korper.

the ooonectioD between the power ^Muller's Archiv Air An.it.uud Phjrs.’

of ftuell and th* colouring matter 1837, s. 47. 1 shall often havo li

§t the niicous loembiaiie of the rekr to this very cnHons peper.
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ally become developed into "thickset, long, and rather coarse
" dark hairs,” when abnormally nourished near old-standing

inflamed surfaces.®*'

I am informed by Sir James Paget that often several members
of a family have a few hairs in their eyebrows much longer than

the others; so that oven this slight peculiarity seems to be

inherited. These hairs, too, seem to have their representatives

;

for in the chimpanzee, and in certain species of Macacus, there

are scattered hairs of considerable length rising from the naked
skin above the eyes, and corresponding to our eyebrows

;
similar

long hairs project from the hairy covering of the superciliary

ridges in some baboons.

The fine wool-like liair, or so-called lanugo, with which the

human foetus during the sixth month is thickly covered, offers a

more curious case. It is first developed, during the fifth month,

on the eyebrows and face, and especially round the mouth,
where it is much longer than that on the head. A moustache
of tliis kind was observed by Eschricht^° on a female foetus

;
but

this is not so surprising a circumstance as it may at first appear,

for the two sexes generally resemble each other in all external

characters during an early ijeriod of growth. The direction and
arrangement of the hairs on all parts of the foetal body are the

same as in the adult, but are subject to much variability. The
whole surface, including even the forehead and ears, is thus

thickly clothed
;
but it is a significant fact that the palms of the

hands and the soles of the feet are quite naked, like the inferior

surfaces of all four extremities m most of the lower animals. As
this can hardly l>e an a^’cidcntal coincidence, the woolly cover-

ing of the foetus probably represents the first permanent coat of

hair in those mammals which are Ixirn hairy. Three or four

cases have been recorded of ptn sons lx)m with their whole bodies

and faces thickly covered with fine long hairs
; and this strange

condition is strongly inherited, and is correlated witli an abnor-

mal condition of the toeth.^' Prof. Alex. Brandt informs me that

he has compared the hair from the face of a man thus charac-

terised, aged thirty-five, with the lanugo of a foetus, and finds it

quite similar in texture
;
therefore, as he remarks, tlie case may

be attributed to an arrest of development in the hair, together

with its continued growth. Many delicate children, as I have

*• Paget, ‘Lectaree on Surgical has recently sent me an additional

Pathology,’ 1853, vol. i. y. 71. cose of a father and son, born ia
^ Es^richt, ibid. 8. 40, 47. Russia, with these peculiarities. I

See my * Variation of Animals have received drawings of both frea
usi Plants under Domestication,* Paris,

vsl. Urn p. 327, ProL Alex. Rrandi
o 2
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been assured by a surgeon to a hospital for children, have their

backs covered by rather long silky hairs
;
and such cases pro-

bably come imder the same head.

It appears os if the posterior molar or wisdom-teeth were

tending to become rudimentary in the more civilised races of

man. These teeth are rather smaller than the other molars, as

is likewise the case with the corresponding teeth in the chim-

panzee and orang; and they have only two separate fangs.

They do not cut through the gums till about the seventeenth

year, and I have been assured that they are much more liable to

decay, and arc earlier lost than the other teeth
;
but this is denied

by some eminent dentists. They are also much more liable to

vary, both in structure and in ^e period of their development,

than the other teeth.^^ In the Melanian races, on the other

hand, the wisdom-teeth are usually furnished with three

separate fangs, and are generally sound
;
they also differ from

the other molars in size, less than in the Caucasian races."

Prof. Schaaffhausen accounts for this difference l>ctwcen the

races by ‘‘ the jxjsterior dental ]X)rtion of the jaw l^ing always
” shortened ” in those that ore civilised,^* and this shortening may,

I presume, he attributed to civilise<i men habitually feeding on

uoft, cooked food, and thus u.sing their jaws less. I am informed

by Mr. Brace that it is l)€Coming quite a common practice in the

United States to remove some of the molar teeth of children, as

the jaw docs not grow large enough for the jK'rfect development

of the normal numlK-r.^*

\Vitli r*%<{K*ct to tlio alimentary canal, T have met with an

account of only a single rudiment, namely the verraifonn apiXiiid-

nge of the cajcum. The c:ecum is a branch or diverticulum o(

the iiitostino, ending in a cul-de-sac, and is extremely long in

many of the lower vegetable-feeding mammals. I n the marsupial

koala it is actually more than thrice as long as the whole body.^*

It is sometimes produced into a long gradual ly-tajxiring point

and is sometimes constricted in piirt.s. It appears as if, in con-

sequence of changed diet or habits, the caicum had become much

D*. Wclib, * Teeth in Man aci from Florence, that he hns lately

the Anthro[>oid Ajws,' ai quoted by been studying tlte la5t molar teeth

Dr. C. Carter Bl.txe in *Anthroj»<>- in the djilerent races of man, and
Review,* July 1867, ji. 2y*J. hns come to the same cotidusiou ni

** Owen, ‘Anatomy of Vcrle- that irtven in rnv text, viz., that in

brates,* vol. iii pp. 320, 321, anJ the higher or civiliHe^t races they
32.^>. are on tlie road towards atrophy or

** ‘On the Primitive Form of the elimination.

Skull,* Kiig. tr-aij^btl. In ‘ AnthrojK>- "Owen, ‘ Auatomv of V«’rte-

legicai (>ct. 1868, p. *126. brates,* vv*. lU, pp. 4lo, 441.
** Vruf, writae to me
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shortened in yarioufl animals, the vermiform appendage being

loft as a rudiment of the shortened part. That this appendage

is a rudiment, wo may infer from its small size, and from the

evidence which Prof. Canestrini^^ has collected of its variability

in man. It is occasionally quite abseot, or again is largely

developed. The passage is sometimes completely closed for liall

or two-thirds of its length, with the terminal part consisting of

a flattened solid expansion. In the orang this appendage is long

and convoluted: in man it arises from the end of the short

cfficum, and is commonly from four to five inches in length,

lieing only about the third of an inch in diameter. Not only is

it useless, but it is sometimes the cause of death, of which fact

I have lately heard two instances : this is duo to small hard

bodies, such os seeds, entering the passage, and causing inflam-

mation."

In some of the lower Quadrumana, in the Lemuridso and

Carnivora, as well as in many marsupials, there is a pa.ssage near

the lower end of the humerus, called the supra-condyloid fora-

men, through which the great nerve of the fore limb and often

the great artery pass. Now in the humerus of man, there is

generally a trace of this passage, which is sometimes fairly well

developed, l»cing formed by a depending hook -like process of

bone, completed by a band of ligament. Dr. Struthers,^* who has

closely attended to the subject, has now shewn that this

peculiarity is sometimes inherited, as it has occurred in a father,

and in no less than four out of his seven cliilJreii. When pre-

sent, the great nerve invariably passes through it
;
and this

clearly indicates that it is the homologue and rudiment of the

supra-condyloid foramen of the lower animals. Prof. Turner

estimates, as lie informs me, that it occurs in about one per cent,

of recent skeletons. But if the occasional development of tliis

structure in man is, as seems j)robable, duo to reversion, it is a

return to a very ancient state of things, Ixicauso in the higher

Quadrumana it is absent.

There is another foramen or perforation in the humerus,

‘Annuario della Soc. d, Feb. 15, 1873, and another im-

Modena, 1867, p. 94. {tortant pn]vr, ibid., Jan. 24, 1863,
**

31. C. JIartins (“ De I’Unite* p. 83. l)r, Knox, as I am informed,

Organique,” in * Reme dcs Deux was the firit anatomist who drew
Mottdes,’ June 15, 1862, p. 16), and attention to thU peculiar structure

Hackel (* Generelle hlorphologte,* in man; sie hi» * Grc.at Artists and
h. ii. s. 278), have both remarked Anatomists,* p. 63. See also an im*
on the singular fact of this rudi- porunt memoir on thb process by
ment sometimes causing death. Dr. Gruber, in the * Bulletin de
" With respect to inheritance, TAcad. Im]). de St. Pctei>bQiirg,

•ee Dr. Strutheri in the ^ LanoeV tonu xii. 1867, p. 448,
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occasionally present in man, which may be called the inter*

condyloid. This occurs, but not constantly, in yarious anthro-

poid and other apes," and likewise in many of the lower animals.

It is remarkable that this perforation seems to have been present

in man much more frequently during ancient times than

recently. Mr. Busk®^ has collected the following evidence on
this head : Prof. Bixxja “ noticed the perforation in four and a
“ half per cent, of the arm-bones collected in the ‘ Ciinetiere du
“ Sud,* at Paris ;

and in the Grotto of Orrony, the contents of

‘'which are referred to the Bronze period, as many as eight

"humeri out of thirty-two were perforated; but this extraordi-
" nary proportion, ho thinks, might bo duo to the cavern having
" been a sort of ' family vault.* Again, M. Dupont found thirty

" per cent, of perforated bones in the caves of the Valley of the
" Lesse, Ixjlonging to the Beindcer period ;

whilst M. Leguay, in

" a sort of dolmen at Argenteuil, observed twenty-five per cent

“to be perforated; and M. Pruner-Bey found twenty-six per
“ cent, in the same condition in lx)nes from Vaureal. Nor should

'*it be left unnoticed that M. Pruner-Bey states tliat this con-
“ dition is common in Guancho skeletons.*’ It is an interesting

fact that ancient races, in this and several other cases, more
frequently present structures which resemble those of the lower

animals than do the modem. One chief cau.so seems to lx> that

the ancient races stand somewhat nearer in the long line of

descent to their remote animal-like progenitors.

In man, the os coccyx, together with certain other vertebne

hereafter to Ihj described, though functionlc.ss as a tail, plainly

represent thi.> part in other vertebrate animals. At an early

embryonic ]>eriod it is free, and ]»rojocts lx?yond tho lower

extremities; os may seen in tho drawing (Fig. l.)of a human
embryo. Even afu r birth it has Imxjii known, in certain rare

and anomalous caso,^- to form a small external rudiment of a

tail. Tho 08 coccy.v is short, usually including only four

vertebne, all anchylosed together: and these are in a rudh

Mr. St. George Mivart, ‘Tranc-

ed:, Piiil. Soc.* 18S7, p. 310.
* **0a the Care» of Gibraltar,”

* Traasact, Interuat. Congrej^*? of

Prchid. Arch/ Third Session, 18Si^,

ir>D. Prof. Wyman has lately

Ihewn (Fourth Annual Report, Pea-

body Museum, 1871, p. 20), that this

perforation n prej*ent in thirty-^Jiie

per cent, of aome human remains

from ancient mounds in the Western

United State*, and in Florida, it

Ireqiieoily occurs in the negro.

Quntrefages has lately collected

the evidence on this subject. * Revue
des (V.urs Scienlititjues/ 1807-1808,

p Oirri. In 1840 Fleischmann ei-

hibite>l a human fertus be.iring a

free t.ul, which, as is not always the
c..ise, inc'adtnl vertebral bodies; and
this tail was critically eaamined by
the many anatomists present at the

roeetini; of naturalists at Erlangen
(see Marshall in NiederlnndUchea
Arch’vfilr Zoologle, DecemherlSTl^
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mentary condition, for they consist, with the exception of the

basal one, of the oentnim alone.®® They are furnished with

some small muscles
; one of which, as I am informed by Prof

Turner, has been expressly described by TheiJe as a rudimentary

repetition of the extensor of the tail, a muscle which is so

largely developed in many mammals.
The spinal cord in man extends only as far downwards as the

last dorsal or first lumbar vertebra; but a thrcad-bke struc-

ture terminal ) runs down the axis of the sacral pari

of the spinal canal, and even along the back of the coccygeal

bones. The upper part of this filament, as Prof. Turner

informs me, is undoubtedly homologous with the spinal cord *

but the lower part apimrently consists merely of the pia mater,

or vascular investing membrane. Even in tliis case the os

coccyx may l>o said to possess a vestige of so important a

structure as the spinal cord, though no longer enclosed within

a bony canal. The following fact, for which I am also in-

debted to Prof. Turner, shows how closely the os coccyx corre-

sponds with the true tail in the lower animals : Luschka has

recently discovered at the extremity of the coccygeal bones a

very peculiar convoluted body, which is continuous with the

middle sacral artery ; and this discovery led Krause and Meyer
to examine the tail of a monkey (Mucacus), and of a cat, in both

of which they found a similarly convoluted body, thengh not at

the extremity.

The reproductive system offers various rudimentary stnic-

tures; but these differ in one iin}>ortant respe<‘t from the

foregoing cases. Ilcro wo are not concerned with the vestige of

a jiart wliich does not l>eloiig to the sj.>ecics in an cflicieiit state,

but with a part efficient m the one sex, and rcpreseiitcd in the

other by a mere rudiment. Nevertheless, the occurrence of

such rudiments as difficult to explain, ou the lx‘lief of the

separate creation of each species, as in the foregoing cases

Hereafter I shall ha\e to recur to these rudiments, and shall

shew that their presence goiierally depends merely on inheri-

tance, that is, on parts acquired by one sex having been

partially transmitted to the other. 1 will in this place only give

some instances of such rudiments. It is well known that m the

males of all mammals, including man, rudimentary mammas
exist. These in several instances have Ixjcomo veil developed,

and have yielded a copious supply of milk. Their essentia]

identity in the two sexes is likewise shewn by their occasional

i^ympathetic enlargement in both duroig an attack of the

** OwcD, * Oo th« Nature of 1849, p, 114.
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CHAPfER ii,

Ok tes Manneb of DeveiiOfhekt of Man fbom some
Loweb Fobu.

VariAbility of body and mind in man—Inheritance—Causes of variability

—Laws of variation tne same in man as in the lower animals—Direct

action of the conditions of life—Effects of the increased use and disuM

of parts—^Arrested development—Reversion—Correlated variation—
Rate of increase—Checks to increase—Natural selection—M.in the most
dominant animal in the world—Im}>ortance of his corj»oie.il .structure—

The causes which have led to his becoming erect—Consequent chaugca

of structure—Decrea.se in si/e of the canine teeth—Incre.used .size and

altered sh.ijie of the skull—Nakedness—Absence of a tail—Defenceless

condition of man.

It is manifest that man is now subject to much Tariabilily.

No two indiriduals of the same race are quite alike. We may
compare millions of faces, and each Avill lx‘ di.vtinct. TIkto is

an equally great amount of diversity in the i>ro]X)rtions and
dimensions of the various parts of the botly

;
the length of tho

legs being one of the most variable points.’ Allhongli in some
quarters of the world an elongated skull, and in other quarters

a short skull prevails, yet there is great diversity of shape even

within the limits of the same race, as with the aliorigines of

America and South Australia—the latter a race “ jirolmbly its

pure and homogeneous in !)lood, customs, and language as any
“in existence'"—and even with tho inhabitants of so confined

an area as the Sandwich Islamis * An emine nt dentist as,vures

mo that there is nearly as much diver.‘'ity in the teeth as in the

features. The chief arteries so frequently run in abnoniial

courses, that it has l»et*n found useful fur surgical i)urix>st*s to

calculate from 1040 corpses how often each course pnjvails.*

The muscles are eminently variable: thus those of the ftnit

were found by Prof. Turner^ not to l>e strictly alike in luiy two
out of fifty bodies; and in some the deviations were considenibie.

* Wavwtigations io Military aod

Acthropoli^. i!»tatiiftic& of yimvnc.iD

Sf-idiero,' by B. A. Gould, iStip, p.

* With rwpeci to the “Cranial

forms of the American aborigine*/'

mm Dr. Ait ken Meigs tn * Pfx>c.

Aontt NaI. PhtiadelphfA, May,

It^S. Ob the Aiutraiiaos

Huxley, io Lyeir» * Antiquity o!

Man,* ISC.i, p. b7. On the
wich Dlandvr*, Prof. J. Wym.in,
^OWrratioDs on Cr.inia,* BoMon,
HJbb, p. 18.

* * Anatomy of the Arteries,' by
K. Quain. Preface, vol. t. 1844.

* ‘Transact. Royal So?.

tergh/ vfd, xiir, pp. 175, I8!i.
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He adde^ tlmt the power of performing the appropriate mofB-
mente must haye been modified in accordance with the several

deviations. Mr. J. Wood has recorded' the occnrrenco of 295
muscular variations in thirty-six subjects, and in another set of

the same number no less than 558 variations, those occurring on
both sides of the body being only reckoned as one. In the last

set, not one body out of the thirty-six was found totally
** wanting in departures from the standard descriptions of the

muscular system given in anatomical text books.** A single

body present^ the extraordinary number of twenty-five distinct

abnormalities. The same muscle sometimes varies in many
ways: thus Prof. Macalistcr describes' no less than twenty

distinct variations in the palmaris accessorius.

The famous old anatomist, Wolff,^ insists that the internal

viscera are more variable than the external parts : Nulla

cula cst qu« non aliter et aliter in alHs sc huheal hominibus. He
has even written a treatise on the choice of typical examples of

the viscera for representation. A discussion on the lieau-ideal

of the liver, lungs, kidneys, Ac., as of the human face divine,

sounds strange in our ears.

The variability or diversity of the mental faculties in men of

the same race, not to mention the greater differences between

the men of distinct races, is so notorious that not a word need

hero be said. So it is with the lower animals. All who have

had charge of menagorios admit this fact, and wo see it plainly

in our dogs and other domestic animals. Brehm e.spe€ially

insists tliat each individual monkey of those which ho kept tame

in Africa hud its own peculiar disposition and temper : he men-
tions one l)alKX)n remarkable for its high intelligence ; and the

keepers in the Zoological Gardens jiointcd out to me a moukey,

iKjlonging to the New World division, equally remarkable for

intelligence. Bengger, also, insists on the diversity in the

various mental chanicterB of the monkeys of the same s}H.H:ies

which ho kept in Paraguay ; and this diversity, as he adds, is

partly innate, and [lartiy the result of the manner in which they

have boon treated or educated.*

I have elsewhere* so fully discussed the subject of Inheritance,

that I need hero add hai^y anything. A greater number of

* *Pfoc. Hoyal Soc.* 1867, p. • lh«hm, ‘‘nncrlebea,* B. i
544 ; alto 18GH,'pp. 48,1^624, There 58,87. Kengger, * Shogeihiert voc
is a preTiout pntwr, 1866, p, 229. Faragti.'iy,' i. 57.

* * Froc. It. Iriaii Acadiuny,' vol. * * V'amtioo of Animali atri

X. 1868, p. 141. rUau under Ilomeeikatioa, yoI
* *Act. Acjul. St, Feteraburg,* 'Lah«p.xu.

n75» part U. p. 217
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&ot8 have boon collected with respect to the transmission of the

most trifling, as well as of the most important cliaractors in

man, than in any of the lower animals; though the facts are

copious enough with respect to the latter. So in regard to

mental qualities, their transmission is manifest in our dogs,

horses, and other domestic animals. Besides special tastes and
habits, general intelligence, courage, bad and good temjKir, &c.,

are certainly transmitted. With man we see similar facts in

almost every family; and we now know, through the admirable

labours of Mr. Galton,*®that genius which implies a wonderfully

complex combination of high faculties, tends to 1x5 inherited;

and, on the other hand, it is too certain that insaiuty and deteri-

orated mental powers likewise run in families.

With re.spt'ct to the causes of variability, wo are in all cases

very ignorant; but we can see that in man as in the lower

animals, they stand in some relation to the conditions to which
each sp(icies has l)eon exposed, during several generations.

Domesticated animals vary more than thaso in a state of nature;

and this is apjxirently due to thediversiflod and changing nature

of the conditions to which they have lx?en subjected. In this

respect the different races of man re.semble domesticated animals,

and so do the individuals of the same race, when inhabiting a
very wide area, like that of America. Wc see the inflnence of

diversified conditions in the more civilised nations; for the

members lx?longing to different gmd(« of rank, and following

different occupations, present a greattT range of character than

do the members of barUirous nations. lUit the uniformity of

savages has often l»een exaggerated, and in some castes can hardly

be said to exist.” It i.s, nevertheles.s, an error to speak of man,
even if we look only to the conditions ti> which ho has bcim

exposed, as “ far more domesticate<l than any other animal.

Some savage races, such as the Aii.^^tralians, are not exposed to

more diversified conditions than are many species which have
a wide range. In another and much more important respect,

man differs widely from any strictly domcsticatcxi animal ; for

his breeding has never long Ixx-n controlled, either by methodical

or unconscious selection. So race or body of men has Ixjcn so

‘ Geofcis : no lo-

^titry toto :U Law* and C'on«e-

quettcMs' 1869.

Hr. Hat«« retnArkx (* Tc" .Vatu-

lalist ##0 Amaxotu.* vf.| n.

p. I V.*), woh re*|)Hect to the InJa.tos

of ih«- fcjin.* South Amertam tribe,

** 06 two of them irejt* at all similar
* la tho ihai>e n( the head ; ooe

** man had an oral with fine

“ f«*ataren, and another waA quite
“ Moot^oitan in breadth and |>r*»-

•* mioence of rhnk, spread of no».
**

trilH, and ohitqmty of eree.”

ninmetibacb, * Treatiae« on Aa>
throp log/ traoilai., 1815, u

V05.
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oompletely subjugated by oilier men, as that certain individuals

should bo preserved, and thus unconsciously selected, from some-
how excelling in utility to their masters. Nor have certain

malo and female individuals lieen intentionally picked out and
matched, except in the well-known case of the Prussian grena-

diers; and in this cose man obeyed, as might have been ex-

pected, the law of methodical selection ; for it is asserted that

many tall men were reared in the villages inhabited by the

grenadiers and their tall wives. In Sparta, also, a form of selec-

tion was followed, for it was enacted that all cliildren should be

examined shortly after birth; the well-formed and vigorous

l)emg jireserved, the others left to peri.sh.^*

If we consider all the races of man as forming a single species,

his range is enormous
;
but some separate races, as the Americans

and Polynesians, liavo very wide ranges. It is a well-known

law that widely-ranging s|Xicies are much more variable than

sixicies with restricted ranges
; and the variability of man may

with more truth bo comimrcdwith that of widely-ranging species,

than with that of domesticated animals.

Not only docs variability apiiear to bo induced in man and
the lower animals by the same general causes, but in both the

same parts of the Uxly are alfecled in a closely analogoiw

manner. This, has Uen proved in such full detail by Godron and

** Milforl’s ‘Historv of Gret'i.e,’ Tii^our of their childieD. The Grc-

vol. I. j». «SJ. It .iNo fioia uati Theogui^, \vt»o live«l

.1 la Xeni'jihou’to ' .Mvni*'i.»- no.. ciiMiiy vmr how iaijH.*rtaat

bilia,* It. 1 :. 4 (to wnicii. my st h ction, if c,irt*fully applie\l, wuuld
tiou has hecu caliexi by the Iiv\*. be lor the improvement t*f inankind.

J. N. HoaroX that it a uoll He viw. iikewiMS that v^ealtn ofua
reco^Qisod piiue)])lv with tne Gree..>, checks the projjer action of mzu.'o

taat men uu<;ht to helecl their \«ivi:» MtUction. lie thus writes:

with a Mvw to the heilth aui

** With Line and horses, Kurnus ! we proceed

by reasonable rules, nnd choose a breed

Fur profit and lucre.ise, at any price

;

Of a sound stock, without delect or vice,

but, in the daily matches that we make.
The prae is everything: f r money*s sake.

Men marry : women are tu marriage given

The chuil or rutliati, that in we.ulh hi> t.hrirea.

May match his otbpnng with the pruudcj>t r.u-c:

Thus everything is iuu*d, noble and base !

If then in outward mannei, form, .ind mind.

You liud us a degraded, motley kiovt.

Wonder no more, my friend ! the cause is

And to lament the consequence is vain.**

CThe Works of J. U^okhnm Frere, vol. U. 1872, p. SC4.)
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Qnatrefieiges, that 1 need hero only refer to their worka^' Mon*
stroeities, which graduate into shght variations^ are likewise so

•imilar in man and the lower animals, that the same classification

and the same terms can be used for ^th, as has been shewn by
Isidore Geoflfroy St,-Hilaire,*® In my work on the variation of

domestic animals, I have attempted to arrange in a rude fashion

the laws of variation under the following heads :~-Tho direct and

definite action of changed conditions, as exliibitod by all or nearly

all the individuals of the same species, varying in the same manner
under the same circumstances. The effects of the long*<x)ntinued

use or disuse of parts. Tlie cohesion of homologous parts. The
variability of multiple parts. Compensation of growth ; but of

this law I have found no good instance in the case of man. The
effects of the mechanical pressure of one part on another

;
as of

the pelvis on the cranium of the infant in the womb. Arrests of

development, leading to the diminution or suppression of parts.

The reappearance of long-lost characters through reversion.

And lastly, correlated variation. All these so-called laws apply

equally to man and the lower animals
; and most of them even

to plants. It would be superfiuous here to discuss all of them
but several are so important, that they must be treated at con-

siderable length.

The direct and definite action of changed conditions .

—

Tliis is a

most perplexing subject. It cannot be denied that changed con-

ditions produce some, and occasionally a coasidcrablo effect, on
organisms of all kinds ; and it seems at tot probable that if

sufficient time were allowed this would be the invariable result.

But 1 have failed to obtain clear evidence in favour of this con-

clusion
;
and valid reasons may be urged on the other side, at

least as far as the innumerable structures are concerned, which

are adapted for special ends. There can, however, bo no doubt

that changed conditions induce an almost indefinite amount of

fluctuating variability, by which the whole organisation is rend-

ered in some degree plastic.

In the United States, above 1,000,000 soldiers, who served in

the late war, were measured, and the States in which they were

^ Godros, TEcp^ce,* 1859, 1 bare foby discussed these

trm. it lirre 3. Quatretages, * (Joite laws in my * Variation of Animals
de rEsptee Hnmaine,* 1861. Also and Plants under Domesticaticn,*

Lecinres on Anthropology, giren in rol. ii. chap, xxit and xxiii. M. J.

the * Reme dcs Conn Sdenti6qaes,* P. Durand has lately (1868) pnb-

1366-1868. lisbed a raloable essay *De l^ln-
** * liiit. Gdn. it Part dcs Ano- flnenoe des Milieux,’ Ac. He lays

anliis de POrganisatioay’ in three much stress, in the case of plactSf on
voloBtii ioBU 1 1832, the nature of the soil.
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bom and reared were recorded.” From this astonishing number
of observations it is proved that local inhuences of some kind

act directly on stature ; and we further learn that the State
“ whore the physical growth has in great measure taken place,
** and the State of birth, which indicates the ancestry, seem to

exert a marked influence on the stature.'" For instance, it im

established, " that residence in the Western States, during the

“ years of growth, tends to produce increase of stature." On the

other hand, it is certain that with sailors, their life delays growth,

as shewn ** by the great difference between the statures of soldiers
** and sailors at the ages of seventeen and eighteen years.” Mr. B.

K. Gould endeavoured to ascertain the nature of the influences

which thus act on stature ; but he arrived only at negative results,

namely, that they did not relate to climate, the elevation of the

land, soil, nor even “ in any controlling degret? ” to the abundance
or the need of the comforts of life. This latter conclusion is

directly opposed to that arrived at by Villenne, from the statistics

of the height of the conscripts in different parts of France. When
wo compare the differences in stature between the Polynesian

chiefs and the lower orders within the same i.slands, or between

the inhabitants of the fertile volcanic and .10w Iwuren coral islands

of the same ocean,” or again between the Fuegians on the eastern

and western shores of their country, where the means of subsis-

tence are very different, it is scarcely possible to avoid the con-

clusion that better footl and greater comfort do influence stature.

But the preceding shitoments shew how difficult it is to arrive

at any precLse result. Dr. Rnldoe has lately proved that, with

the inhabitants of Britain, rc.sidenee in towns and certain occupa-

tions have a deteriorating influence on height
;
and he infers that

the result is to a certain extent inherited, as is likewise the case

in the United States. Dr, Beddoe further Ixjlieves that wherever

a race attains its maximum of physical development, it rises

” highest in energy and moral vigour.” ”

Whether external conditions produce any other direct effect

on man is not known. It might have been expected that dif-

ferences ofclimate would have had a marked influence, in os much
as the lungs and kiilneys aro brought into activity under a low-

* loTestigaiion.^ i& Military and
Anthrop. Statiatico,' Ac. 1809, by
li. A. Gould, p. 9a, 107, 126, 131.

134.
*• For the Polvoeauuka,86« Prich-

ard’s * Phvsical falrt. of Mankind,*
vol. V. 1^7, p. 145, 283. Also

Qodrva, rGip^' tom. it p.

289. There is also a remarkable

difference in appearance between

the closely-allied llindoos inhabitiD)^

the Upper Gan^ and Bengal ; see

Elphinstone’s * History of India,’ vol.

i. p. 324.
'* * Memoirs, Anthropolog. Sot.

vol. Ui. 1867-69, pp. 561, 5^
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tomperatnro, and the liver and skin under a high one.*" It was
formerly thought that the colour of the skin and the character

of the hair were determined by light or heat; and although it

can hardly be denied that some effect is thus produced, almost

all observers now agree that the effect has been very small, even

after exposure during many ages. But this subject will bo more
properly discussed when wo treat of the different races of inaii»

kind. With our domestic animals there are grounds for

believing that cold and damp directly affect the growth of tiio

hair; but I have not met with any evidence on this head in the

case of man.

Efftcls of (he increased Use aud Disuse of Parts,—It is well

known that use strengthens the muscles in the individual, and
complete disuse, or the destruction of the ])ro}K.‘r nerve, weakens
them. When the eye is destroyetl, the optic nerve often Ixjcornes

atrophied. Wlieii an artery is tieil, the lateral channels increase

not only in diameter, but in the thickiu‘ss and strength of their

coats. Wlien one kidney ceiises to act from di.scase, the other

increases in size, and does double work. Bones increa.se not

only in thickness, but lu length, from carrying a greater weiglit.^

Different occupations, habitually followed, laid to changed
proportions in various parts of the iKxiy. Thu.s it wa-sasccrtaim d
by the United States Commission^- that the legs of the sailors

employed in the late war were longer by U'217 of an inch than

those of the soldiers, though the Siiilors were on an avt rago

shorter men; wlulst their arms were shorter by 1 of an iiK’h,

and therefore, out of proportion, shorter in relation to their

lesser height. This short nc.«s of the arms i.*t aj)parently due tti

their greater u.se, and i.s an iinexi^ech d result : but sailors

chiefly use their arms in pulling, and not in siip|>orting weiglit.s.

With sailors, the girth of the mek and the dcjdh of the instep

are greater, whilst the circumference of the chest, waist, and
hips is less, than in .soldiers.

Whether the several foregoing modifications would lx come
hereditary, if the same habits of life \\erc followed during many
generations, is not known, but it is prolmblc. Kengger attri-

butes the thin legs aud thick anus of the Buyaguas Imiians to

^ l*r. Urakeorulg«, *Thc-(>rr of Dr. “ LVln-r il.w

* Medical TimcsK,' Juuc Id warh»thum tl«*r Knochen,”

aal J'dr 17, licheu Z<‘U*(hn!'l/ !». v. Heft t

1 aare guen authoritiea for ** * lnv^‘l^l.£utlon^,* a.c. ii JL

tb4*e eUtemettU id niy GitulJ, ISSli, p. ‘JH8,

•VariaUcD of AaimaU Tiiuler l>t>- ** SSaujjcthiere voa

SMSticaUuii,* rot it pp. 183u, f. 4.
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successive generations having passed nearly their whole lives in

canoes, with their lower extremities motionless. Other writers

have come to a similar conclusion in analogous cases. According
to Cranz,“* who lived for a long time with the Esquimaux, “ the
" natives believe that ingenuity and dexterity in seal-catching
" (their highest art and virtue) is hereditary

;
there is really

** something in it, for the son of a celebrated seal-catcher will

di8tingi:^h himself, though he lost his father in childhood.”

But in Ihis case it is mental aptitude, quite as much os l>odily

structure, which appears to be inherited. It is asserted that

the hands of English labourers are at birth larger than tho.se of

the gentry.** From the correlation which exists, at lexst in

some cases,** between the development of the extremities and of

the jaws, it is possible that in those cla.sses which do not lalKnir

much with their hands and feet, the jaws would be reduced in

size from this cause. That they are generally smaller in refined

and civilised men than in hard-working men or savage.s, i.s certain.

But with savages, as Mr. Herbert Spencer has remarked, the

greater use of the jaws in chewing coarse, uncooked food, would

act ill a direct manner on the*ma.sticatory muscles, and on the

bones to which they are attached. In infants, long l>efore birth,

the skin on the soles of the feet is thicker than on any other part

of the iKxly;** and it can liardly ho doubted that tliis i^. due

to the inherited eflfects of pressure during a long series of

generations.

It is familiar to every one that watchmakers and engravcr.s

are liable to 1)0 hhort-.sighted, whilst men living much out of

doors, and esjiccially savages, are generally long-.sighted.-^ Short-

sight and long-sight certainly tend to l)0 inherited.'^' The

inferiority of Euroixjan.s, in comparison with savages, in eu^-

sight and in the other senses, is no doubt the accumulated and

transmitted effect of les.seiicd use during many generation^; for

Renggor** states that he has repeatedly observed EuroiKaiis,

•* ‘Hiitory of OrMoland,* Eng. (‘SaniUry Memoirs of the War of

tnia.slat. 1767, vol. i. p. 2:^0. the Rebellion,* 1869, p. .'»• ). ha*

* Intermarriage.' Uy Alex, proved ihw lo be the co-o ; h»*

Walker, 1836, p. ,’<77. accounla for U tv th«* oi:.nuy

‘The Variation of Animals range of vision in j«iiioi> “re-

ader Domestication, vol. i. p. 173. **stricttNl to the louiiin of the
** ‘Principles of Biolo'»y/ vol. i, “and the hoight of tne

p.455 »• ‘The Var.ation of Auima!'*
*• Paget, ‘ Lectures on Surgical imder I>omeslicalion,’ vol. i. p. 8.

Pathology/ vol, ii. 1853, p. 209. •» ‘Suugethiere vun Paraguay,
” It is n singular and unoi- a. 8, 10. 1 have had good opporiuni-

pected fact that Bailors aru inferior tie** for ohxoiviag the extr jordinarv

to landsman in tdieir mean distanoa |H>wer of ey«rstght in tae bu<gtatL&

•i dtstinot viikm» Dr. 15, A. Gould Saa also Lairraaoa heoinras ou
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p9\^tion over the eye-brows, is largely developed, and the jaws

are prognathous to au ^"cfniyant** degree; so that those idiots

somewhat resemble the lower types of miinkiuJ. Their in-

telligence, and most of their mental faculties, are extremely

feeble. They cannot acquire the power of speech, and are

wholly incapable of prolonged attention, but are mucli given to

imitation. They are strong and remarkably active, continually

gamboling and jumj)iug about, and making grimaces. They

often ascend stairs on all-fours: and are curiously fond of

climling up furnituro or trees. AVo are thus reminded of the

delight shewn by almost all l)o\s m climbing trci^; luid this

again reminds us how Iambs and kids, originally al]'nie animals,

delight to frisk on any hillock, however small. ]«liots also

resemble the lower animals in some other resjKCts: thus .several

cases are recorded of tlieir ean fully smelling evtis mouthful of

food before eating it. One idiot is described a'' otun using liis

mouth in aid of his hands, uhiNt hunting lor Iict. Tlay are

often filthy in tlu'ir habits, and have no sense of tieceney; luid

several cases have been publi''iad of tluir Uxlies Uiiig re-

markably hairy

JReversion .—Many of the ca.'-ts to Ik' lure given, might have

been introduced under tiio last luading. WIkii a struct uic

is arrested in its development, but still contiiiius growing,

until it closely resembles a corrc'-puiding structure in siuae

lower and adult niemUr of the same group, it may in (»iie

l)e considt red as a case of iwt 1^1011. The l«*\\er nitml»er.s in a

grouj) give us .some idea how the common mtor was
prol»ably constructed; audit i.s iianlly ercdiblc that a comphx
]jart, arrested at an early pl'a>e of tinbr^onic development, sliouM
go on growing so as ultimately to }Krforiu it.s }»rcqKr function,

unless it had acquired such jH)wir diiimg .Svime (^irlier state of

existence, when the iircseiit exccptnmal or arrc^teil stnu ture

was normal. The sim])lc hrain of a microei phalous idiot, in as

faros it resembles that of an a|>e, may in this sen.^'C U' saal to

offer a case of reversion.^ There are other ciuses which come

^ Prof. Laycock *>ums up the
character of brute«hke icltoU by
c'.hiDg them iherovi

;

^Jourual of

Mental Science,* July 18o3. I>r.

Scott (‘The Deaf and Dumb/ L'ad

tfiiL, 1870, p. 10) hai often ob-
served the imbecile smelling their

food. See, on this same subject,

sd on the liairioess of idiota, Dr.
Mac^iaiey, ‘Body and Mind/ 1870.

pp. 46-51. Pioel h.is aUo g.vi'u i

blnkjug cas>e of hainoe^s lu .m
ldi'*t.

•• la my ‘ Varution of Auimds
under L>cin«ri>tJcjition ’ (v.d. n p

'*7
),

1 attribut<M the not \fry raie

of sufiernumernry tnatnimt lu Wi inen

to reversion, i uo* led to ;ui a
prob;tb)e cooclu&iou, by t he additional

isnmmjt being gearnliv placnd
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more strictly under our present head of reversion. Certain

struct urcs, retrulurly oceiirrinfr in the lower rneinlKjrs of the group

symmetrically on the breast; and

more especially from one case, in

which a hinj;le cHicicut inainina

occurred in tin* inguinal re;;iuu of

a woman, the daughter of another

woman witli supei numerary mam-
mff. liut 1 now l»nd (see, f>r in-

stance, l’n»f. I’reyer, * Ih r Kampf
uni das llasein,’ ibdU, «. 45) that

tn/imiiujc crnitu'ir occur in oimr
situations, a^i ou the back, in the

armpit. an<i on the thigh
;

the

iiiaminiT in this latter imtancc

having given so much milk that the

child was til us nourished. The pro-

oabilily that tlic additional inamm.e

aie due to re\ersion is thus inucu

wc ikcued
;

n< \ Cl ihelcss, it still

irciiis to me piolulde. bec.iuse two
pairs are ofien 1 >und syinmetrual.y

on the breast
,
and of this I mys« .f

have leceivevl inh-j matii.n in ‘<‘vei.il

cases. Ills well Known that some

Lemurs norm.iliy ba\e two p.uis ,.f

mamma; <n tie breast. Ii\e<.ists

have be<‘n re».U(i»‘i I'f the preseiue

of more than .i p.iir of m imrna (< f

couisc rioiiinent 11 \ ) in tiie m.ue
sox of iiMiiKiud

;
*Jou n.u «f

Anat. and I*.'.\s’ 1^7-’, p
for a case gnon by l>r, ii.uj-tvside,

in winch two broth- rs exhibiTet

this pocuii.iiity
;

e also a p4{K?r bv

I>r. UartcLs, in * Ken nert’s .in-l du
llois licymond's Archiv.,’ 187 J, p.

do4. la one of the case> aliu-l*sl ti*

bv I)r. liartels, a man bore tire

maniina’. one being me.iMl .an I

pi.icctl above the navel; Mei.k<l

vou Iknisb.ach thinks tint t: is

latter case ic illustrated by a

medial mamma occurring la cerCim
t'hciroptcra. On the whole, wc ma

;

well doubt if aJdilion.d mumm.e
would ever have been tleveii'^Hrd iu

both hexe.s of inankin-l, had uot his

early progeuiti»rs been provided with
niora ihau a Mngle pair.

In the above work (tid. ii. p. l'2\
I also atlnbutcil, though with much
besitatioD| the freau«>ut cates of

polydactylism in men and varinut

auimaU to reverhion. 1 was partly

le<l to this through Prof. Owen’s
st.itcment, that home of the Ichthy-

of>terygia possess more than five

digits, and therefoic, as I supposed,

had retained a primordial condition;

hut Prof. Ciegenbaiir (‘ Jenaischen

Zeithchnft,* h. V. Heft 3, s. 341),
disputf.s Ow'ciPs conclusion. On the

other hand, according to the opinion

liltdy advance<l by Or. Gunther, on
the p.id'lle of Ccratodus, whu h m
piovidedwith articulated Ijtouy rays

on both hides of a central rhnm of

bones, there seems no great dilficulty

in .idmiiting that hix or ru'-ro .ijgjts

on 4.n«* sid*', <>r*’n both si Ics, might
reipjh'ir thi'f'uch reversjrn. lam
iuh<imed by In. Zoutcvein tnat

tiore is a tase on recoid of a iiiaB

/..ixing t w.Tity-four fingers and
twejii\-f‘ur toes ! 1 was chiefly led

t'» the c.'iulusi"n that the presence

of ‘‘ipornumera.’'y digits might bedue
rc'.ersi a fr* m the fact that such

•iigtts, n. : on':y aie .stn agly in-

h< :ite«!, but. as I then behevesl, had
II. <* iM>\v<r<f regrowth after ampu-
t it" . 1 , l.,.e the n'Tmal digits of the

b'wer A l•^:ct»^..ta. P<ut 1 have ex-

p! un<‘d in the Second K iitien of ray

Vart'ilion uai»*r l>omc.sticati.3n war
1 n>‘\v ji.ice little reliance on the

ii’vorled ca>es of such regrowth.

^ evert hcless it deserves notice, in

ns much as arrested derelopraent

and rovir.'vhia arc intimately related

pnH'cxseN ; t;;.;t T.ariuus htrnctures

in an erabrytiiic or airo^tod con-

dition, siuh as a deft pil vr<‘. bitid

uleiu'.. v^c.. arc frisiueiitly .tcconi-

(anicd by jHdydactylisra. Tins hna

been strongly insisted on by Meckel
and Isidore iteotfroy St.-Hilaire. But
at pre'ient it is the aafest course to

give up altogether the idea that

there is any relation between tbe

doxclcpment of sujtomumeraiy dk
giU and rererdon to some lowly
crganised progeni^nr of nan.
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who had been brought up and spent their whole lives with the

wild Indians, who nevertheless did not equal them in the sharp-

ness of their senses. The same naturalist observes that the

cavities in the skull for the reception of the several sense-organs

are larger in the American aborigines than in Europeans; and
this probably indicates a corresponding difference in the dimen-

sions of the organs themselves. Blumenboch has also remarked

on the laige size of the nasal cavities in the skulls of the

American aboriginCvS, and connects this fact with their remarkably

acute power of smell. The Mongolians of the plains of Northern

Asia, according to Pallas, have wonderfully perfec't senses
;
and

Prichard lx?lievcs that the great breadth of their skulls across

the zygomas follows from their highly-developed sense-organa”

The Queolma Indians inhabit the lofty plateaux of Peni ; and

Alcide d’Orbigny states*^ that, from continually breathing a

highly rarefied atmosphere, they have acquired chests and lungs

of extraordinary dimensions. The colls, also, of the lungs aro

larger and more numerous than in Eurojx'ans. These observa-

tions have liecn doubted; but Mr P. Forlxis carefully measured
many Aymara.s, an allied race, living at the height of lx}twe<*n

lO.OCX) and 15,000 feet: and ho informs mo*^ that they

differ conspicuously from the men of all other races stvn by him
in the circiunfcrence and length of tlieir Ixxiies. In his talile of

measurements, the stature of each man is token at lOfX), and the

other measurements are re<luc<**l to this standard. It is hero

seen that the extended arms of the Aymaras are shorter than
those of Enro|xjans, and much shorter than those of Negroes.

The legs are ht*f wi.se shorter ; an«l tluy present this remarkoblo
pecnliariry, that in every Aynrira measured, the femur isaetually

shorter than the tibia. On an av^Tuge, the length of the femur
to that of the tibia is as 211 to 252; whilst in txio Europeans,

measured at the same tim^. tho h inora to the tibiio were as 214
to 230; and in three Negroes as 25^ to 241. The humeru.H is

likewise shorter relatively to the loreami. This shortening ot

that part of the limb which is nearest to the body, uppeara to be,

as suggested to me by l^lr. ForlH*s, a esv-e of comjicnsatiun in

ffefiiology/ Ifc., 1822, p. 404) on bnrh, vol. i. 1851, p. 311* for th#

thit umc subject. M. Giraud-Teuloo fttatement br Palliw, rol. ir. 1844,

ha« reecotir collected (* Rerae <!i*» p. 407.

Omn Sclent ifiqoc*,' 1870, p. ** Quoted br Prichard, ‘Re-
• large asd raJoiiblt body of trideooe aearcbea into the Fhyi. Hist, of Haa*
proTing that the cam of short- kind,* rol. r. p. 4S3.

iigki, U tramU asmih^ dt ^ Mr. Forbes* raJuable paper ie

DOW pttblished la the * Joiunial of
* P idurd, * Fhya, UhL of Mas- iho £th»ologioal Soe, of boodoBy

khidv* 1 the atiUiorttv of BJbsbcs- aew mhm, toL ft 1070, p. I03w
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xolation with the greatly increased length of the trunk. Tlie

Aymaras present some other singular points of structure^ for

instance, the very small projection of the heel.

Those men are so thoroughly acclimatised to their cold and
lofty abode, that when formerly carried down by tlie Spaniards

to the low eastern plains, and when now tempted down by high

wages to the gold-washings, they suffer a frightful rate of mor-
tality. Nevertheless Mr. Forbes found a few pure families

wliich had survived during two generations : and he observed that

they still inherited their characteristic jKiculiaritics. I'ut it was
manifest, even without measurement, that these peculiarities

had all decreased ;
and on measurement, tlicir bodies were found

not to Ih) so much elongated as those of the men on the high

plateau ;
whilst their femora had l>ccomc somewhat lengthened,

as had their tibias, although in a less degree. The actual

measurements may l>c seen by consulting Mr. Forbes's memoir.

From these observations, there can, I think, l)e no doubt that

residence during many generations at a great elevation tends,

both directly and indirectly, to induce inherited modifications

in the proportions of tlie l>ody **

Although mull may not have iKcn much moilifieil during

the latter .stages of liis exustence through the iucrea>ed or ile-

creased ust* of jarts, the facts now given shew that his liability in

this rcK]X‘ct has not U'en lost
; and we positively know that the

same law holds gocnl with the lower animals. Consequently wo
may infer that wl\cii at a remote t the progeuitorh of man
were in a transitional state, and were changing from quailru|jeils

into bipeds, natural .selection would proUibly have In^^n grtiitly

aided by the inherited effects of the increased or diminished use

of the different parts of the l>otly.

ArTfsU if Ih vflopm^nf .—There is a differfuice Ixdwi'en arrested

development and arrestixl growth, for |Mirts in the former state

continue to grow whilst still retaining their early ci»r.dition.

Various monstrosities come under this head ; and some, as a

cleft-|mlatc, ore known to be occasionally inherited. It will

suffice for our purpose to refer to the arrested brain-development

of microcephalous idiots, as doscriUxi in Vogt's memoir.**

Their skulls aro smaller, and the convolutions of the brain

are less complex ilian in normal men. The frontal sinus, or the

•• Dr. Wilcken* (‘ Lmdwirth- rerion<, have their frame* modified,

•chaft. Wocheoblett,* No. 10, 1SS9) ^ • Metooira »\it le* Microo^
hta laUly publiahod aa iotenmting 1867, pp. 50, 125, 169, 171^
Kmoj aliowiiig how dometfttc aot 1S4->198.

Bial^ which iivo ia mouotaioous
n 2
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paE«||6oti0ii OTer the eye-brows, is largely developed, and the jawt

are prognathous to au **effrayant^* degree; so that these idiots

somewhat resemble the lower types of mankind. Their in-

telligence^ and most of their mental faculties, are extremely

feeble. They cannot acquire the power of speech, and are

wholly incapable of prolonged attention, but are much given to

imitation. They are strong and remarkably active, continually

gamboling and jumping al)out, and making grimaces. They
often ascend staii-s on all-fours; and are curiously fond of

olimling up furniture or ti*ees. ^Ve are thus reminded of the

delight shewn by almost all boys in climbing trees; and this

again reminds us how lambs and kids, originally alpine animals,

delight to frisk on any hillock, however small. Itliots also

resemble the lower animals in some other rcsjieets; tlius several

cases are recorded of tlieir carefully smelling every mouthful of

food before eating it. One idiot is descrilwd as often using his

mouth in aid of his bands, whilst hunting for lice. They are

often filthy in tlicir habits, and have no sense of decency; and

several cases have been published of their Ixxlies iKiUig re-

markably hairy

JSeverston ,—Many of the cases to l)c here given, might liavo

been introduced under the last beading, \\ hen a structure

is arrested in its dovelopineut, but still continues growing,

until it closely resembles a corre.‘''iK>ndmg Ktrnclure in some
lower and adult member of the same grou]>, it may in one sens©

be considired as a case of rcver'^ion. The lower memlKTS in a

group give us some idea how the common pnigeiiitor was
probably constructed; and it is iuirdly crtnliblo that a complex
jiart, arrested at an early pliase of tnibryonic dcvelojmicut, should

go on growing so as ultimately to ixrform its j)ro}x.T function,

unless it hod acquired such jxiwer during some earlier state of

existence, when the present exceptional or arrested structure

was nonnaL The simple bniin of u microeephalous idiot, in as

far as it resembles that of an ape, may in this souse 1 h? suid to

ol&r a case of reversion.^ There are other cases wliich come

^ Prof Laycock lumi cp the

chancier of brute-like idiot* by
c&IliAg ibem tkeroid; ^Jouruol of

McatiU Sdeoci,* July 1863. Dr.

Scott (*The Dnf and Dumb/ 2ad
•diL, 1870, p. 10) hai oflco ob-

aenrod the imbedle ameJliag their

Ibod. See, on thia aame aubject,

•id 00 the bairiocaa of idiota, Dr.

Mtodfley, <|lodv and Mind; 1870,

pp. 46-51. Pinel haa also given a

striking caae of hairiness to uu
idiot.

*• In my * Variation of Atiimaia

under Domestication ’ (vol. ic p. r»7),

i attributed the not very rare t4j>«a

of aupernumerary marnoue in women
to rereraioo. 1 was led to this oa a
probable coociusioo, by the adilitiona*

mamnue being generally placftl
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moro strictly under our present head of reversion. Ccrtoiii

structures, regularly occurring in the lower members of the group

symmetrically on the breast; and

more especially from one case, ia

which n single oHlcieut mamma
occurred in the inguinal region of

a woman, the daughter of another

woman with supernumerary mam*
mic. but 1 now iin<l (^ee, for in*

stance, Prof. Preyer, * l)er Kampf
um da& Dasein,' 18d0, s. 45) that

mainma: erratiras occur in otaer

situations, ns on the back, in the

armpit, and on the thigh
; the

mamma) in this latter instance

having given so much milk that the

child wai» thus mniri.shed. The pro*

oability that the additional mamma;
are due to reversion is thus inucu

weakened
;

nevertheless, it still

seems to me pndinlde, because two
pairs are often fnuud symmelncally
on the breast

;
and of 1 myself

have rectMved informatum insevcial

cases. It is w'ell known that some
Lemurs normally have two pair.> of

mamma; on the breast. Five rases

have been rcrouled <»f the presence

of more than a pair of m imm.T (of

course rudimentary) la the male
sex of mankind; see ‘Journal «f

Anal, and PnvMoloj^y/ IbT’J, p. .V*,

for a case given by Dr. lian»iysidc,

in which two brotiiers exhibits
this peculiarity ;

8<*« also a pai»er by

Dr. JLirtcls, in ‘Iteichcrt’s and du
IJois Iicyinood*s Archiv.,* p.

304. In one of the cases alluded to

by Dr. Bartels, a luau bore live

mamma?, one being medial aud
placed above the navel; Meckel
von llemsbach thinks that this

latter case i< illustrated by a
medial mamma occarriog in cerUm
Cheiroptera. On the whole, wc ma ?

ivell doubt if additional mamma;
would ever have been developed in
both sexes of mankind, had not his

early progenitors been providetl with
more than a single pair.

In the .above work (voL ii. p, 12),
i also attributed, though with much
hesitatio&i the freousut cases of

polydactylism in men and various

animals to reversion. 1 was partly

led to this through Prof. Owen*s
statement, that some of the Ichthy*

opterygia possess more than five

digits, and therefore, as I supfKised,

had retained a primordial condition

;

but Prof. Gegenbaur (^Jenaischen
Zcitschrift,' B. v. Heft 3, s. 341),
disjmtes Owen’s couclusion. On the
other hand, according to the opinion

lately advanced by Dr. Gtinther, on
the p.iddle of Ceratr>dus, which is

provided with articulated bony rays

on both sides of a central chain of

bones, there seems no great dillicult y
in .idmitting that six or more digits

on one side, or on both sides, might
reapiwar through reversion. 1 am
iniormed by Dr. Zouteveen that

there is a c.ose on record of a man
having twenty-four fingers and
twenty-four toes I 1 was chiedy led

to the conclusion that the presence

of Mipernumerary digits might bedue
to rci'ersioa from the fact that such
tligits, not only axe strongly in-

herited, but, as 1 then believeti, had
iho power of regrowth after ampu-
tatn n, like the normal digits of the

l«>w'er vericbr.it.a. But I have ex-

pl.iine<l in the Second Edition of my
V.in.ation ander Domestication w hy
1 Uuw place little reliance on the

iccordcd cases of such regrowth.

Nevertheless it deserves notice, la

os much as arrested derelopmenC
and reversion are intimately related

priwesscs ; th.at various strncturea

in an embryonic or arrested con-

dition, such as .1 cleft pditc, bifid

uterus, &c., are frequently .accom-

panied by polydactylism. This has

been strongly insisted on by Meckel
and Isidore Geoffroy St.-Hilaire, But
at present it is the safest course to

give op altogether the idea that

there U any relation between the
development of sa|>cmamcraiy di-

gits and reversion to some fow^
ergantsed progenitor of man.
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to whioh man belongs^ occasionally make their appearanoe in

him, thongh not foimd in the normal human embryo; or, if

normally present in the human embryo, they become abnormally

developed, although in a manner which is normal in the lower

members of the group. These remarks will be rendered clearer

by the following illustrations.

In various mammals the uterus graduates from a double

organ with two distinct orifices and two passages, as in the

marsupials, into a single organ, which is in no way double

except from having a slight internal fold, as in the higher apes

and man. The rodents exliibit a perfect series of gradations

between these two extreme states. In all mammals the uterus

is developed from two simple primitive tubes, the inferior

portions of which form the cornua; and it is in the words of

Dr. Farre, by the coalescence of the two cornua at their lower

" extremities that the body of the uterus is formed in man

;

while in those animals in which no middle portion or body

exists, the cornua remain imunited. As the development of

^ the uterus proceeds, the two cornua become gradually shorter,

** until at length they are lost, or, as it were, al)sorl»ed into the

" body of the uterus.*’ The angle,s of the uterus are still

produced into cornua, even in animals as high up in the scale as

the lower apes and lemurs.

Now in women, anomalous cases are not very infrequent, in

wliich the mature uterus is furnished w'ith connm.or is partially

divided into two organs; and such cases, according to Owen,

repeat "the grade of conccntrati^e development/* attained by

certain rodents. Here perhaps we have an instance of a simple

arrest of embiyonic development, with sul)st*c|ucDt growth and
perfect functional development

;
for either side of the partially

double uterus is capable of performing tlie pro|x,T office of

gestation. In other and rarer cases, two distinct uterine cavities

arc formed, each having its proper orifice and passage.^ No such

Stage IS passed through during the ordiimry development of the

embryo; and it is difficult to lielieve, though perhaps not im*

possible, that the two simple, minute, primitive tubes shmiid

anew how (if such an expression may bo used) to grow into two

•• Se« Dr. A. Fmjrt’i well-known brates,* vol. Iii., 18fi8, p. b87. Pro-

aiiicie to the 'Cyclopedia of Ana- fecaor Turner In 'Edinburgh lleU-

tony and f npioiogy/ voi r. 1859, ml Journal/ February 1866.

p. 642. Owen, ' AanUmiy of Verlt-
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disUnot uteri, each with a well-oozistnicted orifice and passoget

and each furnished with numerons muscles, nenres, glands and
Tossels, if they had not formerly passed through a similar course

of doTclopment, as in Ihe case of existing marsupials. No one
will pretend that so perfect a structure as the abnormal double

uterus in woman co^ be the result of mere chance. But the

principle of reversion, by which a long-lost structure is called

back into existence, might serve as the guide for its full develop-

ment, even after the lapse of an enormous interval of time.

Professor Canestrini, after discussing the foregoing and various

analogous cases, arrives at the same conclusion as that just

given. • He adduces another instance, in the case of the malar

bonc,^ which, in some of the Quadrumana and other mammals,
normally consists of two portions. This is its condition in the

human foetuswhen twomonths old; and through arrested develop-

ment, it sometimes remains thus in man when adult, more
especially in the lower prognathous races. Hence Canestrini

concludes that some ancient pre^enitor of man must have had

this bone normally divided into two portions, which afterwards

became fused together. In man the frontal bone consists of a
single piece, but in the embryo, and in children, and in almost

all the lower mammals, it consists of two pieces separated by a

distinct suture. This suture occasionally persists more or less

distinctly in man after maturity ; and more frequently in ancient

than in recent crania, especially, as Canestrini has observed, in

those exhumed frmn the Drift, and belonging to the brachyoe-

phalic typo. Hero again ho comes to the same conclnsion as in

the analogous cose of the malar bones. In this, and other instances

presently to be given, the cause of ancient races approaching the

lower animals in certain characters more frcciuently than do the

modern races, appears to be, that the latter stand at a somewhat

‘ AsQuario della Soc. dai Natu-
ralisti iu Modena,' 1867. p. 83.

Prof. Canestrini gircs extracts on

tnis subject from Tarions anthorities.

Laurillard remarks, that as he ha»

found a complete slmilaritj in the

form, proportions, and oonnection of

the two malar booeii in several

human subjects and in certain apes,

he Ciinnot consider this disposition

of the parts as simply accidental.

Another paper on this same anomaly
has been ptblished by Dr. Sariotti

ta the ^Qassetta deile Cliniche,*

Taria, 1871, where be says that

traces rf the division may be de-

tected in about two per cent, cf

adult skulls; he also remarks that

It more frequent Ir occurs in pro-

gnathous skulls, not of the A^an
race, than in others. See also G.

Delorenxi on the same subject ;
* Trt

nuori cast d'anomalia delPossc^

maiare.' Torino, 1872, Also. £.

Moi'selli, * Sopra nna rara anomalia
deir malare,* Modena, 1872.

Still more recently Gruber h.as

written a pamphlet on the divisioa

of this bone, i give these ititrtitoet

because a reviewer, without aay
froands or scniplee, has throws
doubts or my statementa.
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greater distaaoe in the long line of deeoent fjrom their early semi*

human progenitors.

Various other anomalies in man, more or less analogous to the

foregomg, haye been advanced by different authors, as oases of

/eversion; but these seem not a little doubtful, for we have to

descend extremely low in the mammalian series, before wo find

such structures normally present*'

In man, the canine teeth ore perfectly efficient instruments fox

mastication. But their true canine character, as Owen*^ re-

marks, " is indicated by the conical form of the crown, which

terminates in an obtuse point, is convex outward and fiat or

sulveoncave within, at the base of which surface there is a

feeble prominence. The conical form is best expressed in the
** Melanian races, especially the Australian. The canine is more
“ deeply implanted, and by a stronger fang than the incisors.'*

Nevertheless, this tooth no longer serves man as a special weapon
for tearing his enemies or prey ;

it may, therefore, as far as its

proper function is concerned, he considered as rudimentary. In

every large collection of human skulls some may bo found, as

Hiickel** observes, with the canine teeth projecting considerably

beyond the others in the same manner as in the anthropomorphous
apes, but in a less degree. In these cases, open spaces between

the teeth in the one jaw are left for the reception of the canines

of the opposite jaw. An interspace of this kind in a Kaffir

skull, figured by Wagner, is surprisingly wide.** Considering

how few are the ancient skulls which have l)ccn examined,

compared to recent skulls, it is an interesting fact tliat in at

least three cases the canines project largely; and in the Nauletto

jaw they are spoken of as enormous.**

A whole series of oises is given

by Isid. Geoffroy St.*Hilaire, ‘HUt.
des Anoinalie.s.’ tom. lii. p. 437.

A reviewer (* Journal of Anat. and
Physiology,* 1871, p. 366) blames
me much for not haring discussed

the numerous cases, which bare
been recorded, of varions parts ar-

rested tn their development. He
says that, according to my theory,
** every transient condition of an
^ organ, during its development, ts

** not only a means to an end, but
once was an end in itaelf.'* This

does not seem to me necessarily to

hoid good. VThy should not varia-

tions occur during an early period

of development, having no relation

reversion; yet socii variations

might be preserved and accumulated.

if in any way serviceable, for in-

stance, in shortening and simplifying

the course of development ? Ard
again, why should not injurious ab-
normalities, such as atrophied or hy-
pertrophied parts, which have no
relation to a former state of exist-

ence, occur at an early period, at

well as during matnrity ?

** ‘ Anatomy of Vertebrates,* voL
iii* 1868, p. 3!/3.

** *Geoerelle Morphologie,* 1866,
B. ii. s. civ.

** Carl Vogt’s ‘ I.ectures on ]Man,’

Eng. tr.uislai. 1864, p. 131.

C. Carter Blake, on a Uw
from La Nanlette, * Anthropolof.
Renew,* 1867, p. 295.

hausen, ibid 1868, p, 488,
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Of tbo anthropomorphous apes the males alone haTe theii

oaninos fully doYelopod ; but in the female gorilla, and in a less

degree in the female orang, those teeth project considerably

beyond the others; therefore the fact, of which I have been
assured, that women sometimes have considerably projecting

canines, is no serious objection to the belief that their occasional

great development in man is a case of reversion to an ape-like

progenitor. He who rejects with scorn the belief that the shape

of his own canines, and their occasional great development in

other men, are duo to our early forefathers having been pro-

vided with theso formidable weapons, will probably reveal, by
sneering, the lino of his descent. For though he no longer

intends, nor has the power, to use these teeth as weapons, ho will

unconsciously retract his “ snarling muscles’* (thus named by

Sir C. Bell),^* so as to expose them ready for action, like a dog
prepared to fight.

Slany muscles are occasionally developed in man, which are

proper to the Quadrumana or other mammals. Professor

Vlacovich^’ examined forty male subjects, and found a muscle,

called by him the iscliio-pubic, in nineteen of them
;
in three

others there was a ligament which represented this muscle; and
in the remaining eighteen no trace of it. In only two out of

thirty female subjects was this muscle developed on both sides,

but in three others the rudimentary ligament was present. This

muscle, therefore, appears to bo much more common in the

male than in the female sex ; and on the liclief in the descent

of man from some lower form, the fact is intelligible ; for it

has been detected in several of the lower animals, and in all

of these it serves exclusively to aid the male iif the act of

reproduction.

Mr. J. Wood, in his valuable series of papers,^’ has minutely

descrilxKl a vast niimlKir of muscular variations in man, which
resemble normal structures in the lower animals. The musclea

^ ‘The Anatomy of ExpreMion,*

1844, pp. no, 131.

Quoted by Prof. Conestrini to

the *Aunuiirio,^ Ac., 18^i7, p. 90.
^ These papers deserve careful

•tudy by any one who desires to

learn bow frequently our muscles
vary, and in varying come to re-

semble those of the Quadrumana.
The following references relate to
the few points touched on in my
tfit; *Proc. Royal Soc. rol. *ir.

Wh, pp. 379-384; vol. xv. 1866,

pp. 241, 242 ; vol. xv. 1867, p. 544;
vol. xvi. 1868, p. .^24. I may hero

add that Dr. Murie and Mr. St.

Cteorge Mivart have shewn in their

Memoir on the Li‘murotdea (‘ Tran-
6.act, Zoolog. Soc.* vol, viL 1869,

p. 96), how extraordinarily vari.ablt

M>me of the muM'les are in these

animals, the lowest members of the

Primates. Gradations, alto, la tbs
muscles leading to strnctaret fboad
in animals still lower in tha aeaii^

V* numeroQs ia iht Lmnroidea.
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wUbh doMly resemble those regularly present in our nearest

allies, the Quadrumana, are too numerous to be here even

BpmML In a single male subject, haTing a strong bodily

firaone, and well-formed skull, no less than seyen muscular varia-

tiosiB were observed, all of which plainly represented muscles

p(q[»er to various kinds of apes. Tlds man, for instance, hod on

TOth sides of his neck a true and powerful **
levator claviculai''

such as is found in all kinds of apes, and which is said to occur

in about one out of sixty human subjects.** Again, this man
a special abductor of the metatarsal bone of the fifth

** digit, auch as Professor Huxley and Mr. Flower have shewn

to exist uniformly in the higher and lower apes.'' 1 will give

only two additional cases; the ocromto-icutTar muscle is found

in all mammals below man, and seems to be correlated with a

<|nadrapedal gait,^ and it occurs in about one out of sixty

human subjects. In the lower extremities Mr. Bradley found

an abduoior osmU metatarsi quinti in both feet of man ; this muscle

had not up to that time been recorded in mankind, but is

always present in the anthropomorphous apes. The muscles of

the hands and arms—parts which are so eminently choractcristio

of man—are extremely liable to vary, so as to resemble the

oorresponding muscles in the lower animals.*^ Such resem-

blances are either perfect or imperfect; yet in the latter case

they arc manifestly of a transitional nature. Certain variations

are more common in man, and others In woman, without our

being able to assign any reason. Mr. Wood, after describing

numerous variations, makes the following pregnant remark

Notable departures from the ordinary t}*pe of the muscular

structures tun in grooves or directions, which must be taken
" to indicate some unknown factor, of much importance to a
" comprehensive knowledge of general and scientific anatomy."**

• Set alfto Prof. Macalistcr in

‘Proc. R. Irish Academy,* toL x.

1868, p. 124.

^ Mr. ChampDers in * Jonriul of

Anat. and Phrs.' hoy., 1871, p. 178.

‘Joamai of Aaat. and Phya.'

May, 1S72, p. 421.
» Piof. MacalisUr (ibid. p. 121)

has tabulated his obeervations, and

finds that mtisealar abnormaiities

are moei frequent in the fore-anns,

•eoondiy, ia tha fact, thirdly, in ih#

Seat, Itc
** Tha R«y. Dr. Uaufhton, aAar

ctyisf (* Proc. B. Irish Academy,'

Ttitie 1884^ p. 715) a rtmark-

able cf yariation in the bnman
flexor adds, *‘Thi#
^ remarkable example shews that
man may sometime!, possess the
arrangement of tendons of thumb
and fingers characteristic of the
macaque; but n briber such a
Oise should be regarded as a

macaque passing upwards into a
man, or a man iMssing downwards

** into a macaque, or as a <

** freak of nature, 1 cannot under*
“ take to say.** It is satisfactory

to hear so capable an anatomist,
and BO embitt4rcd an oppontni m
eroluiioniam, admitting frati tlM
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That this unknown factor is reversion to a former state oi

existence may be admitted as in the highest degi*ee probable ^

It is quite incredible that a man should through mere accident

abnormally resemble certain apes in no less tlian seyen of his

muscles, if there had been no genetic connection between theuL

On the other hand, if man is descended from some ape-like

creature, no valid reason can be assigned why certain muscles
should not suddenly reappear after an interval of many thou-

sand gonerations, in the same manner as with horses, asses, and
mules, dark-coloured stripes suddenly reappear on the legs,

and shoulders, after an interval of hundreds, or more probably

of thouKands of generations.

Those various coses of reversion are so closely related to those

of rudimentary organs given in the first chapter, that many of

them might have been indifferently introduced either there or

here. Thus a human uterus famished with cornua may be said

to represent, in a rudimentary condition, the same organ in its

normal state in certain mammals. Some parte which are rudi«

inentary in man, as the os coccyx in both sexes, and the mammm
in the male sox, are always present; whilst others, such as the

supracondyloid foramen, only occasionally appear, and therefore

might have been introduced under the head of reversion. These

several reversionary stnicturcs, as well as the strictly nnli-

mentary ones, reveal the descent of man from some lower form

in an unmistakable manner.

CurrduUd Vuriniion .—In man, as in the lo^cr animals, many
structures are so intimately related, that whan one part varies

so does another, without our being able, in most cases, to assign

any reason. We cannot say whether the one part goverus the

other, or whether both are governed by some t^arlier developed

{Kw^iibilily of either of hU first pro-

]>usiikoiis. Prof. MaculUter bos also

dfsrribe<J (‘ Proc. K. Irish Acad.*

vol. X. 1804, p. 138) variatioQs iu

the Jltjror poUicis !ongus^ renuirkiiblc

tVoni their relations to tbo aame
iniisfde in the Qumlrumaoa.

fituce the first edition of this

Iwiok appeared, Mr. Wood has niib-

iinlied another memoir in the * Phil.

Tr.tnM;ictions,* 1870, p. 83, on tho
^ urieties of the muscles of the human
neck, shoulder, and chest. He here
shews how extremely rariable these

nusolee ore, and how eflea tad how

cloeeiy the rariattous resemble the

normal muecies of the lower ani-

mals. He sums up by remarking,
** it will be enough for mr purpose
** if I hare succeeded in shewing
** the more imp<^rtaiit forms wbicn,
“ when occurring as varieties in the
** human sub^t, tend to exhibit iji

^ a sufiicteDtJr marked manner what
may be considensl as proofs and

** examples of the [>;irwiiiinn min*
^ ciple of reversion, or law oi in*
** beritance, in this depnrtmtst of
** aaatomiciil science.'*
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part Various monstrosities, as 1. Geoffiroy repeatedly insists, arc

thus intimately connected. Homologous structures are par-

tioularly liable to change together, as we see on the opposite

sides of the body, and in the upper and lower extremities.

Meckel long ago remarked, that when the muscles of the arm
depart from tlicir proper type, they almost always imitate those

of the leg ; and so, conversely, with the muscles of the legs. The
oigans of sight and hearing, the teeth and hair, the colour of the

skSi and of the hair, colour and constitution, are more or loss cor-

related.** Professor Schaaffhausen first drew attention to the

relation apparently existing between a muscular frame and
the strongly-pronounced supra-orbital ridges, which are so

characteristic of the lower races of man.

Besides the variations which can be grouped with more or

less probability under the foregoing heads, there is a largo class

of variations which may lie provisionally called spontaneous, for

to our ignorance they appear to arise without any exciting

cause. It can, however, be shewn that such variations, whether

consisting of slight individual diflerences, or of strongly-marked

and abrupt deviations of stnicture, depend much more on tlio

constitution of the organism than on the nature of the condi-

tions to which it has been subjectat.**

Bate of /acir/isc.—Civilised populations have been known
under favourable conditions, as in the United States, to double

their numbers in twenty-five years
; and, according to a calcula-

tion by Euler, this might occur m n little over twelve years" At
the former rate, the present jiopulation of the United States

(thirty millions), would in 657 years cover the whole terraqueous

globe so thickly, that four men would have to stand on each

square yard of surface. Tlie priniaiy or fundamental chock to

the continued increase of man is the difficulty of gaining

subsistence, and of living in comfort. We may infer that this is

the case from what wo sec, for instance, in the United States,

where subsisteDce is cas}% and there is plenty of room. If such

means were suddenly doubled in Great Britain, our numlicr would
be quickly doubled With civilised nations tliis primary chuck

acts chiefly by restraining marriages. The greater death-rate of

infants in the poorest classes is also very important ; as well os

** The sathoritiet for theie iere- my * V'ariation ofAntmaU sxkI Plaati

ral natirmeau are given in my uD'ier Domettication.'

^VarUttoD of AnimaU tinder See Ike ever memorable ' finuiv

laeiticaticn,' rol. IL pp. 320^5. on the Principle of Popnlalioa,* by
** Tbit whole aoljeci baa been the Rev. T. Malthniy vol. I 1026 p,

imotmA In chap sxlii -oL ii. of 6, 517.
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the greater mortality, from Tarious diseases, ofthe mhahitanto of

crowded and misorablo houses, at all ages. The effects of seTere

epidemics and wars are soon counterbalanced, and more than
counterbalanced, in nations placed under faTourable conditions.

Emigration also comes in aid as a temporary check, but, with
the extremely poor classes, not to any great extent.

There is reason to suspect, as Malthus has remarked, that the
reproductiyo power is actually less in barbarous, than in civilised

races. We know nothing positively on this head, for with
savages no census has been taken; but from the concunent
testimony of missionaries, and of others who have long resided

with such people, it appears that their families are usually small,

and largo ones rare. This may be partly accounted for, os it is

believed, by the women suckling their infants during a long

time ;
but it is highly probable that savages, who often suffer

much hardship, and who do not obtain so much nutritious food

os civilised men, would bo actually less prolific. I have shewn

in a former work,*** that all our domesticated quadrupeds and
birds, and all our cultivated plants, are more fertile than the

corres]X)nding species in a state of nature. It is no valid

objection to this conclusion that animals suddenly supplied with

an excess of food, or when grown very fat
; and that most plants

on sudden removal from very poor to very rich soil, are

rendered more or less sterile. We might, therefore, expect that

civilised men, who in one sense are higlily domesticated, woiihl

bo more prolific than wild men. It is also probable that the

increased fertility of civilised nations would become, as with our
domestic animals, an inherited character : it is at least known
that with mankind a tendency to protluco twins runs in

families.**

Notwithstanding that savages appear to be less prolific than

civilised people, they would no doubt rapidly increase if their

numbers were not by some means rigidly kept down. The San-
tali, or hill-tribes of India, have recently affoi^ed a good illustra-

tion of this fact
;

for, as shewn by Mr. Hunter,** they have
increased at on extraordinary rate since vaccination has been
introduced, other pestilences mitigated, and war sternly repressed.

This increase, however, would not havo been possible had not
these rude people spread into the ac^ining districts, and worked
for hire. Savages almost always marry

;
yet there is some

prudential restraint, for they do not commonly marry at the

** *Variaiioa of A&imaU aad Foreign Medteo-Chimrg. Bamw/
PUnU aadtr Domesticatioa,' voL ii. Jnlr, p. 170.

pp 111*113, 163. ** *The .'^unaU of Rnril Beogml,
•• Mr. Sedgnick, ^Brituh sad bf W. W. Hunter,
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Mrliest pofiBibio ago. The joong men^re often required to ahew
tiiat they can support a wife; and they generally have first to

earn the price with which to purchase her from her parents.

With savages the difficulty of obtaining subsistence occasionally

Ihnits their number in a much more direct manner than with

civilised people, for all tribes periodically suffer from sovcro

funines. At such times savages are forced to devour much bad

fiood, and their health can hardly fail to be injured. Many
accounts have been published of tiieir protruding stomachs and

emaciated limbs after and during famines. They are then, also,

ooifipelled to wander much, and, as t was assured in Australia,

their infants perish in large numbers. As famines are period-

ical, depending chiefly on extreme seasons, all tribes must
fluctuate in number. They cannot steadily and regularly

increase, as there is no artificial increase in the supply of food.

Savages, when hard pressed, encroach on each other^s territories,

and war is the result; but they are indeed almost always at war
with their neighbours. They are liable to many accidents on
land and water in their search for food

;
and in some countries

they suffer much from the larger beasts of prey. Even in

India, districts have been depopulated^ by the ravages oi

tigers.

Malthus has discussed these several checks, but ho docs not

lay stress enough on what is probably the most important of all,

namely inlimticide, especially of female infants, and the habit of

procuring abortion. These practices now prevail in many
quarters of the world ; and infanticide seems formerly to have

prevailed, as Mr. M*Lennan^* has shewn, on a still more extensive

scale. These practices appear to have originated in savages re-

cognising the difficulty, or rather the impossibility of supporting

all the infants that are bom. Licentiommess may also 1^ added
to the foregoing checks; but this docs not follow from failing

means of subsistence; though there is reason to believe that in

some cases (as in Japan) it has been intentionally encouraged

as a means of keeping down the population.

Ifwe look back to an extremely remote epoch, before man had
arrived at the dignity of manhood, he would have been guided

more by instinct and less by reason than are the lowest savages

at the present time. Our early semi-human progenitors wonld
not have practised infanticide or polyandry; for the instincts oi

the lower animals are never so perverted " as to lead thorn ro-

^ Marrhife,’ 1865. mtats at followt on thU paatage

writer in the * Spectator’ ** Mr. Darwin fiodi himselfcompel led
(Maivh 12th, 1871, pi 390) com- ’’tomiatrodiioraDewdoetriaeoftht
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gularly to destroy their own oflspring, or to be quite deyoid of
jealousy. There would have been no prudential restraint from
marriage^ and the sexes would have freely united at an early age.

Hence the progenitors of man would have tended to increase

rapidly; but checks of some kind, either periodical or constant,

must have kept down their numb^, even more severely than
with existing savages. What the precise nature of these checks
were, we cannot say, any more than with most other animals.

We know that horses and cattle, which are not extremely prolific

animals, when first turned loose in South America, increased at

an enormous rate. The elephant, the slowest breeder o§aIl
known animals, would in a few thousand years stock the whole
world. The increase of every species of monkey must bo
checked by some means; but not, as Brehm remarks, by the

attacks of beasts of prey. No one will assume that the actual

power of reproduction in the wild horses and cattle of America,
was at first in any sensible degree increased

;
or that, as each

district became fully stocked, this same power was diminished.

No doubt in this case, and in all others, many checks concur,

and different checks under different circumstances
;
periodical

dearths, depending on unfavourable seasons, being probably the

most important of all. So it will have been with the early pro-

genitors of man.

Natural Selection.—Wo have now seen that man is variable in

body and mind ; and that the variations are induced, cither

directly or indirectly, by the same general causes, and obe> the

same general laws, as Avitb the lower animals. Man has spread

widely over the face of the earth, and must have been exposed,

during his incessant migrations,*® to the most diversified con-

ditions. The inhabitants of Tierra del Fuego, the Cape of Good
Hope, and Tasmania in the one hemisphere, and of the Arctic

regions in the other, must have passed through many climates,

** fall of maft. H« ahews that the ** by the masy foal ouatoma, ee-

** ioatiiicta of the higher animaU ** pechUiy as to marriage, of savi^
** are far nobler than the habiU of ^ tribes. What does the Jewish
** savage races of men, and he hods ^ tradition of the moral degenera-
**

himself, therefore, compelled to ** tion of man through his snasching
“ re-introduce,—in a Ibrm of the at » knowledge forbidden him

substantial jrthodoxy of which he “ by his highest instinct assert
** appears to be quite unconscious,— ** beyond this r*
** and to introduce as a seienUhe ** See some ^ood remarks to this
** hypothesis the doctrine that man's efieot by W. Stanley Jervena, ** A
^ grin of kmowledM was the cause of Deduotioa from Oarwin^a Tbaaiy/
**a temporary but loag*endurlag * Nature,* 1869, p SSL
^ moral deterioration, as indicated
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and changed tlicir habits many times, before they reached their

present homos.^ The early progenitors of man most also hafo

tended, like all other animals, to have increased beyond their

miMLng of subsistence ;
they must, therefore, occasionally have

been exposed to a struggle for existence, and consequently to the

rigid law of natural solcctJou. Beneficial variations of all kinds

will thus, either occasionally or habitually, have been preserved

and injurious ones eliminated. I do not refer to strongly-marked

deviations of structure, which occur only at long intervals of

time, but to mere individual difibrcncos. 'We know, for instance*

thdl the muscles of our hands and feet, which determine our

powers of movement, are liable, like those of the lower animals,**

to incessant variability. If then the progenitors of man inhabit-

ing any district, especially one undergoing some chnngo in its

conditions, were divided into two equal iKxlies, the one half

which included all the individuals liest adapted by their fiowers

of movement for gaining subsistence, or for defending thi^mselves,

would on an average survive in greater numl»ers, and procreate

more offspring than the other and less well endowed half.

hlan in the rudest state in which ho now exists is the most

dominant animal tiiat lias ever appeared on this earth. He has

spread more widely that any other highly organi.scd form : and
all others have yielded before turn, lie nianift«tly owes this

immense superiority to h.s intelleetual faculties, to hi.s Bo<*ia/

habits, which lead him to aid and dtfend his fellows, and to his

corporeal structure. The suprtme imjxirlanee of thcM- characters

has been provcil by the final arbitrament of the l»attle for life.

Through his powers of intellect, articulate laiiguaire has been

evolved; and on this his wonderful advancement has mainly
de])cnded. As Mr. Chauncoy Wright remarks “ a psychological

analysis of the faculty of language .shews, that even the smallest

“proficiency in it might require more brain ]K)wtr tlian the
“ greatest proficiency m any other direction.'* He has invented

and is able to use various wcaixins, tools, traps, iVc
, with which

be defends himself, kills or catches prey, and othenvise obtaina

food. He has made rafts or canoes for fishing or crossing over

to neighbouring fertile islands. Ho bas discovert^ the art of

^ Litbm!S, * Mao and hu Migra- ** clawed id nar of the «Lor«
1951, p. J35. ** grou|^.” mu«clea diilef

** ttewri. Jiiarie aod Mirart la even oa trs<* ripiiusUfl atdea of th«
tktir ^Anatomy of the Lemuroidca* aatne iodividua)

(^TranaacL Zooteg. bo&' rol. rit. ** LimiU of .\atural Sol«€t*wii»

IMd, }*p.e6^S)as5, ‘North AmencaQ KfrWw/ Ocl.
^ are ao irngolir in their dietrihtt- ICVO, p. 'SUb.

hat they caimot be w«U
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maldiig fire, by which hard and atnngy rooia can bo rendered
digestible, and poisonous roots or herbs innocuous. This dis-

ooTeiy of fire, probably the greatest ever made by man, excepting

language, dates from before the dawn of history. These several

inventions, by which man in the rudest state has become so pre-

eminent, are the direct results of the development of his powers

of observation, memory, curiosity, imagination, and reason. I

cannot, therefore, understand how it is that Mr. Wallace*^ main-
tains, that ** natural selection could only have endowed the
“ savage with a brain a little superior to that of an ape.*’

Although the intellectual powers and social habits of man are

of paramount importance to him, we must not underrate the

importaneo of liis bodily structure, to which subject the remain-

der of this chapter will be devoted ; the development of the in-

tellectual and social or moral faculties being discussed in a later

chapter.

Even to hammer with precision is no easy matter, as every

one who has trie<l to learn carpentry will admit. To throw a

stone with as triio an aim as a Fuegian in defending himself, or

in killing birds, requires the most consummate perfection in the

correlated action of the muscles of the hand, arm, and shoulder,

and, further, a fine sense of touch. In throwing a stone or spear,

and in many other actions, a man mnst stand firmly on his feet

;

and this again demands the perfect co-adaptation of numerous
muscles. To chip a flint into the rudest tool, or to form a
ttavlxsd sjxiar or htxjk from a bone, demands the use of a perfect

hand; for, ns a capable judge, Mr. Solloolc raft,*” remarks,

the shaping fragments of stone into knire-s, lances, or arrow-heads.

‘Qnarterlj Rorkw,* April

18^39, p. 392, Thu subject u more
fully ducujaed ko Mr. Wallace^
* (’**ntnbuti«ns to the Theory of
Natural Selection/ 1870, in which
all tlie e^&aya referred to in Ihu
work are repuhluhcti. The I-lsaar

on Man * haa l>een ably cnticiaed by
Prof. C)a{)ar^e, one of the most
distinguished aoolof^i^U in Euro|>e,

in an article publuhed in the
‘ hibliothhi^iie Universelle/ June
1870. The remark quolevl in mv
text will surprise erery one who
has read Mr. Wallace's celebrated
paper on ‘The Oripin of Huniao
Races deduced from the Theory of
Natural Selection/ originally pub-
Ushei in the * Anthropological Ke-

Hay 1864, ikclrifi. 1 cannot

here resist quoting a most just

rem.irk by Sir /. Lubbock (* Pre-

hi**toric Times.* 18h5, p. 479) in

reference to this paper, namely, th.it

Ml. Wallace, ** with characten>tic
** unselHshness, aksenbes it (i. e. the
** idea of natural selection) unre-
“ serredly to Mr. Darwin, altnoiigh,

** as IS well known, he struck out
** the idea independently, and pub-
“ hshed it, though not with the
** 8.1100 elaboration, at the samo

time.”

Quoted by Mr. Lawson Tail in

his * l.:iw of Natural Selection,**—
* Dublin Quarterly Journal of Medi-

cal Science,’ Feb. 1869. Dr, Keller

is likewise quoted to the sanie

effect.

X
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Aewh ^eztraordinaxy and long praotioe.^ This is to a

great eoctent proved by the £BU)t that primeval men practised a

division of labour; each man did not manufacture his own flint

tools or rude pottery, but certain individuals appear to have

devoted themselves to such work, no doubt receiving in exchange

the produce of the chase. Archmologists are convinced that an

miormous interval of time elapsed before our ancestors thought

of grinding chipped flints into smooth tools. One can hardly

doubt, that a man-like unimal who possessed a hand and arm
sufBciently perfect to throw a stone with precision, or to form a

flint into a rude tool, could, with sufficient practice, as ffir as

mechanical skill alone is concerned, make almost anything

which a civilised man can make. The structure of the hand in

this respect may be compared with that of the vocal organs,

which in the apes are used for uttering various signal-cries, or,

as in one genus, musical cadences; but in man the closely

BiTnilftr vocal organs have become adapted through the inherited

effects of use for the utterance of articulate language.

Turning now to the nearest allies of men, and therefore to tho

best representatives of our early progenitors, we find that the

hands of the Quadrumana are constructed on the same general

pattern as our own, but are far less perfectly adapted for diver-

sified uses. Their hands do not serve for locomotion so well

as the feet of a dog , as may be seen in sudh monkeys as the

chimpanzee and orang, which walk on the outer margins of

the palms, or on the knuckles.** Their hands, however, are

admirably adapted for climbing trees. Monkeys seize thin

branches or ropes, with the thumb on one side and the fingers

and x)alm on the other, in the same manner as we do. They can
thus also lift ratherla^ objects, such as the neck of a bottle, to

their mouths. Baboons turn over stones, and scratch up roots

with their hands. They seize nuts, insects, or other small

objects with the thumb in opposition to the fingers, and no
doubt they thus extract eggs and the young from the nests of

birds. American monkeys beat the wild oranges on the branches
until the rind is cracked, and then tear it off with the fingers of

the two hands. In a wild state they break open hard fruits

with stones. Other monkeys open mussel-shells with the two
thumbs. With their fingers they pull out thorns and burs, and
hunt for each other’s parasites. They roll down stones, orthrow
them at their enemies ; nevertheless, they are clumsy in these

various actions, and, as I have myself seen, are quite unable to

throw a stone with precision.

a, * AnMUnuj of Vortebratof,’ vol. iii. p, 7X«
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It seems to me far from true that because objects are grasped
** clumsily” by monkeys, *'a much less specialised organ of
“ prehension " would have served them equally well with
their present hands. On the contrary, I see no reason to doubt
that more perfectly constructed hands would have been an
advantage to them, provided that they were not thus rendered
less fitted for climbing trees. We may suspect that a hand as

perfect as that of man would have been disadvantageous for

climbing ; for the most arboreal monkeys in the world, namely,
Ateles in America, Colobus in Africa, and Hylobates in Asia,

are either thumbless, or their toes partially cohere, so that their

limbs are converted into mere grasping hooks.*^

As soon as some ancient member in the great series of the

Primates came to be less arboreal, owing to a change in its

manner of procuring subsistence, or to some change in the

surrounding conditions, its habitual manner of progression would
have been modified : and thus it would have been renderedmore
strictly quadrux)edal or bipedal. Baboons frequent hilly and
rocky districts, and only from necessity climb high trees ; and
they have acquired almost the gait of a dog. Man alone has

become a biped ; and we can, I think, partly see how he has

come to assume his erect attitude, which forms one of his most
conspicuous characters. Man could not have attained his present

dominant position in the world without the use of his hands,

which are so admirably adapted to act in obedience to his will.

Sir C. Bell insists that “ the hand supplies all instruments,
“ and by its correspondence with the intellect gives him univer-
**

sal dominion.” But the hands and arms could hardly have

become perfect enough to have manufactured weapons, or to

have hurled stones and spears with a true aim, as long as they

were habitually used for locomotion and for supporting the

whole weight of the body, or, as before remarked, so long as they

were especially fitted for climbing trees. Such rough treatment

would also have blunted the sense of touch, on which their

delicate use largely depends. From these causes alone it would

have been an advantage to man to become a biped; but for

‘ Quarterly Review/ April but whethei a better climber than

1369, p. 392. the species of the allied genera, I d«

In Hylobates syndactyluSf as not know. It deserves notice that

he name expresses, two of the toes the feet of the sloths, the most

regularly cohere ; and this, mi Mr. arboreal animals in the world, are

Blyth informs me, is occasionally wonderfully hook>like.

the case with the toes of H agtlisy Brehi^ ‘ Thierleben,* B. i. s,

iar^ and ieuoiscus. Colobus is strictly 80.

arboreal and extraordinarily active ‘‘The Hand,” &c. ‘Bridge*

(Biehm, ‘ Thierleben,’ B. i. s. 50^ water Treatise,* 1833, p. 38.

E 2
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«ianj actions it is indispensable that the arms and whole upper
part of the body should be free ; and he must for this end stand

firmly on his feet To gain this great advantage, the feet have
been rendered fiat ; and the great toe has been peculiarly modi-

fied, though this has entail^ the almost complete loss of its

power of prehension. It accords with the principle of the

division of physiological labour, prevailing throughout the

animal kingdom, that as the han^ became perfected for pre-

hension, the feet should have become perfected for support and
locomotion. With some savages, however, the foot has not

alt(^thcr lost its prehensile power, as shewn by their manner
of cUmbing trees, and of using them in other ways.^*

If it be an advantage toman to stand firmly on his feet and to

have his hands and arms free, of which, from his pre-eminent

success in the battle of life, there can be no doubt, then I can see

no reason why it should not have been advantageous to the

progenitors of man to have become more and more erect or

bipedaL They would thus have been better able to defend

themselves with stones or clubs, to attack their prey, or other-

wise to obtain food. The best built individuals would in the

long run have succeeded best, and have survived in larger

numbers. If the gorilla and a few allied forms had become
extinct, it might have been argued, with great force and apparent

truth, that an animal could not have been gradually converted

from a quadruped into a biped, as all the individuals in an

intermediate condition would have been miserably ill-fitted

for progression. But wo know (and this is well worthy of

reflection) that the anthropomorphous apes are now actually in

an intermediate condition ; and no one doubts that they are o
the whole well adapted for their conditions of life. Thus the

gorilla runs witli a sidelong shambling gait, but more commonly
progresses by resting on its bent hands. The long-armed apes

occasionally use their arms like crutches, swinging their bodies

forward between them, and some kinds of Hylobates, without

having been taught, can walk or run upright with tolerable

quickness ;
yet they move awkwardly, and much less securely

than TTiftn. We SCO, in short, in existing monkeys a manner of

progression intermediate between that of a quadruped and a

Hickel hat an excellent dis- foot as a prehensile organ by man

;

enssion on the steps by which man and has also written on the mannei
became a biped: * NatUrliche Schbp- of progression of the higher apes, to

fungsgeschichte/ 1868, s. 607. Dr. which I allude in the following

Buchner (* Confines snr la Thdorie paragraph : see alsoOwen (* Anatomy
Barwinienne,* 1869, pw 135) has of Vertebrates,’ vol. iii p. 71) on
given good aasaa of the use of the this Utter subject
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biped; but^ as an unprejudiced judge insists, the antlm>pomor-
phous apes approach in structure more nearly to the bipedal

than to the quadrupedal type.

As the progenitors of man became more and more erect, mUh
their hands and arms more and more modified for prehension

and other purposes, with their feet and legs at the same time
transformed for firm support and progression, endless other

changes of structure would have become necessary. The pelvis

would have to be broadened, the spine peculiarly curved, and the
head fixed in an altered position, all which changes have been
attained by man. Prof. Schaaffhausen maintains that ^Hhe
powerful mastoid processes of thehuman skull are the result of

'' his erect position and these processes are absent in theorang,

chimpanzee, &c., and are smaller in the gorilla than in man.
Various other structures, which appear connected with man’s
erect position, might here have been added. It is very diflScult

to decide how far these correlated modifications are the result of

natural selection, and how far of the inherited efiects of the

increased use of certain parts, or of the action of one part on

another. No doubt these means of change often co-operate : thus

when certain muscles, and the crests of bone to which they are

attached, become enlarged by habitual use, this shews that

certain actions are habitually performed and must be serviceable.

Hence the individuals which performed them best, would tend

to survive in greater numbers.

The free use of the arms and hands, partly the cause and
partly the result of man’s erect position, appears to have led in an

indirect manner to other modifications of structure. The early

male forefathers of man were, as previously stated, i)robably

furnished with great canine teeth; but as they gradually

acquired the habit of using stones, clubs, or other weapons, for

fighting with their enemies or rivals, they would use their jaws

and teeth less and less. In this case, the jaws, together with the

teeth, would become reduced in size, as we may feel almost sure

from innumerable analogous cases. In a future chapter we
shall meet with a closely parallel case, in the reduction or com-

plete disappearance of the canine t^th in male rummants,

apparently in relation with the development of their horns
; and

in horses, in relation to their habit of fighting with their incisor

teeth and hoofis.

Prof Broca, La CSonstitutioa the Skull,’ translated lu * Anthro-

dM Vert^bres caudales, *La Revae pological Review,* Oct. 1868, p.

d’Anthropologie,’ 1871, p. 26, 428. Owen (* Anatomy of Verte-

(feparate copy). brutes/ vol. ii. 1866, p. 551) on the
^ * On tha Primitire Form of mastoid processes in the higher apea
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Jn the adult male anthzopomoiphonB apes, as lEKitzjnoyar^^

and otheis, haye insisted, it is the effect on the skull of the great

development of the jaw-muscles that causes it todiffOr so greatly

in many respects from liiat of man, and has given to these

ftnimalft ** a t^y frightful physiognomy/* Therefore, as thejaws

and teeth in man’s progenitors gr^ually became reduced in size,

the adult skull wo^d have come to resemble inore and more
that of existing man. As we shall hereafter see, a great reduction

of the canine teeth in the males would almost certainly affect the

teeth of the females through inheritance.

As the various mental faculties gradually developed themselves

the brain would almost certainly become larger. No one, 1

presume, doubts that the largo proportion which the size of

man’s brain bears to his body, compared to the same proportion

in the gorilla or orang, is closely connected with his higher

mental powers. We meet with closely analogous facts with

insects, for in ants the cerebral ganglia are of extraordinary

dimensions, and in all the Hymenoptera these ganglia are many
times larger than in the less intelligent orders, such as beetles.'^*

On the other hand, no one supposes that the intellect of any
two animals or of any two men can be accurately gauged by the

cubic contents of their skulls. It is certain that there may bo

extraordinary mental activity with an extremely small absolute

mass of nervous matter: thus the wonderfully diversifiefl

instincts, mental powers, and affections of ants are notorious,

yet their cerebral ganglia are not so large as the quarter of a

small pin’s head. Under this point of view, the brain of an ant is

one of the most marvellous atoms of matter in the world, perhaps

more so than the brain of a man.
The belief that there exists in man some close relation between

the size of the brain and the development of the intellectual

faculties is supported by the comparison of the skulls of savage

and civilised races, of ancient and modem people, and by the

analogy of the whole vertebrate series. Dr. J. Barnard Davis has

proved,^ by many careful measurements, that the mean internal

capacity of the skull in Europeans is 92*3 cubic inches; in

Americans 87*5
; in Asiatics 87T ; and in Australians only 81*9

cubic inches. Professor Broca found that the nineteenth century

" ‘Die Grenzen der Thierwelt, 1870, p. 14. My eon,

else Betraebtong zn Darwin’s Lenre,’ Mr. F. Darwin, dissected for me the

1868, s. 51. cerebral ganglia of the Fonmea
Dnjardin, ^Annales des Sc. ru/a.

Nat,* 3]^ series Zoolog. tom. xiv. ^ * Philosophical Traasaetioas,

1850, p. 203. See also Mr. Lowne, 1869, p. 513.

Anatomy and Phys. of the Musca ** ‘ Les Selections, M. P, Brooa,
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dnilLs from grayes in Farus were larger than those from yanlta

of the twelfth oentory, in the proportion of 1484 to 1426; and
that the increased size, as ascertained by measnrements, was
exclusiyely in the frontal part of the skull—the seat of the
intellectual faculties. Prichard is persuaded that the present

inhabitants of Britain have " much more capacious brain-cases

than the ancient inhabitants. Neyertheless, it must be admitted
that some skulls of very high antiquity, such as the famous one
of Neanderthal, are well developed and capacious." With
respect to the lower animals, M. E. Lartet," by comparing the

crania of tertiary and recent mammals belonging to the same
groups, has come to the remarkable conclusion that the brain is

generally larger and the convolutions are more complex in the

more recent forms. On the other hand, 1 have shewn" that the

brains of domestic rabbits are considerably reduced in bulk, in

comparison with those of the wild rabbit or hare
; and this may be

attributed to their having been closely confined during many
generations, so that they have exerted their intellect, instincts,

senses and voluntary movements but little.

The gradually increasing weight of the brain and skull in

man must have influenced the development of the supporting

spinal column, more especially whilst he was becoming erect.

As this change of position was being brought about, the internal

pressure of the brain will also have influenced the form of the

skull
;
for many facts show how easily the skull is thus affected.

Ethnologists believe that it is modified by the kind of cradle in

which infants sleep. Habitual spasms of the muscles, and a
cicatrix from a severe bum, have permanently modified the facial

bones. In young persons whose heads have become fixed either

sideways or backwards, owing to disease, one of the two eyes has

changed its position, and the shape of the skull has been altered

Revue d’Antliropologies/ 1873

;

see ulso, as quoted m C. Vogt*s
* Lectures on Man/ £og. translat.

1864, pp. 88, 90. Prichard, ‘ Phys.

Hist, of Mankind,’ vol. i. 1838, p.

305.
•* In the interesting article just

referred to. Prof. Broca has well

remarked, that in civilised nations,

the average capacity of the skull

must lie lowered by the preserva-

tion of a consiaeruble number of

individuals, weak in mind and body,

who would have been promptly
eliminated in the savage state.

the other hand, with savages, the ave-

rage includes only the more capable

individuals, who have been able to

survive under extremely hard con-

ditions of life. Broca thus explains

the otherwise inexplicable fact, that

the mean capacity of the skull of

the ancient Troglodytes of Loz^re is

greater than that ot ncodern French-

men.
•* * Comptes-rendus des Sciences/

&c. June 1, 1868.
** * The Variation of Animals and

Plants under Domestication,’ roL i
pp. 1S14-129.
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Apparently by the pressnie of the brain in a now direotioin.*^

I batei^ewn that with long-eared rabbits even m trifling a cause

as the lopping forward of one ear drags forward almost every

bone of the skull on that side ; so that the bones on the opposite

side no longer strictly correspond. Las^, if any animal wore

ioinoreaso or diminish much in general size, without any change

in its mental powers, or if the mental powers were to bo much
increased or diminished, without any great change in the size of

the body, the shape of the skull would almost certainly be

altered. I infer this from my obserrations on domestic rabbits,

some kinds of which have become very much larger than the

wild animal, whilst others have retained nearly the same size,

but in both cases the brain has been much reduced relatively to

the size of the body. Now I was at first much surprised on

finding that in all these rabbits the skull had Ix^come elongated

or dolichocephalic; for instance, of two skulls of nearly equal

breadth, the one from a wild rabbit and the other from a large

domestic kind, the former was 3*15 and the latter 4*3 inches in

length.** One of the most marked distinctions in different ractjs

of men is that the skull in some is elongated, and in others

rounded; and hero the explanation suggested by the case of the

rabbits may hold good ; for Welcker finds that short men incline

more “ to brachycephaly, and tall men to dolichocephaly and
tall men may bo compared with the larger and longer-bodied

rabbits, all of which have elongated skulls, or are dolicho-

cephalic.

From these several facts we can understand, to a certain

extent, the means by which the great size and more or less

rounded form of the skull have been acquired by man ; and these

are characters eminently distinctive of him in comparison with

the lower animals.

Another most conspicuous difference between man and the

lower animals is the nakedness of his skin. Whales and
porpoises (Cetacea), dugongs (Sirenia)*and the hippopotamus are

oal^; and this may be idvantageous to them for gliding

•• Schaaffhausen gives from Bla-

menbach and Busch, the coses of the

spasms and cicatrix, in *Anthro>
Mlog. Review,' Oct. 1808, p. 420.

Dr. Jarrold C Anthropologia,* 1808,

pp. 115, 116) adduces from Camper
and from his own observations, cases

of the modification of the skull from
the head being fixed in an unnatural

poeiiion. He believes that in cer-

tain trades, sneh as that of a shfte-

maker, where the head is habituallj

held forward, the forehead becomes
more rounded and prominent.

•• ‘Variation of Animals,* &c.,

vol. i. p. 117, on the elongation of

the skull; p. 119, on the effect of

the lopping of one ear.

•• Quoted by Schnatniansen. in

‘ Anthropolog. lievieA,* Oct. 1808,

p. 419.
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through the water; nor would it bo iiyurious to them from the
loss of warmth, as the species, which inhabit the colder regions,

are protected by a thick layer of blubber, serving the same
purpose as the fur of seals and otters. Elephants and rhino-

ceroses are almost hairless; and as certain extinct species,

which formerly lived under an Arctic climate, were covered with
long wool or hair, it would almost appear as if the existing

species of both genera had lost their hairy covering from exposure
to heat. This appears the more probable, as the elephants in
India which live on elevated and cool districts are more hairy

than those on the lowlands. May we then infer that man
became divested of hair from having aboriginally inhabited some
tropical land ? That the hair is chiefly retained in the male sex on
the chest and face, and in both sexes at the junction of all four

limbs with the trunk, favours this inference—on the assumption
that the hair was lost before man became erect

;
for the parts

which now retain most hair would then have been most protected

from the heat of the sun. The crown of the head, however,

offers a curious exception, for at all times it must have been one

of the most exposed parts, yet it is thickly clothed with hair.

The fact, however, that the other members of the order of

Primates, to which man belongs, although inhabiting various hot

regions, are well clothed with hair, generally thickest on the upper
surface,®® is opposed to the supposition that man became naked
through the action of the sun. Mr. Belt believes ®® that within

the tropics it is an advantage to man to bo destitute of hair, as

ho is thus enabled to free himself of the multitude of ticks (acari)

and other parasites, with which ho is often infested, and which

sometimes cause ulceration. But whether this evil is of sufficient

magnitude to have led to the denudation of his body through

natural selection, may be doubted, since none of the many
quadrupeds inhabiting the tropics have, as far as I know,

acquired any specialised means of relief. The view which seems

to mo the most probable is that man, or rather primarily woman,

Owen, ‘Anatomy of Verte- ever, states that in the Gorilla the

orates,* vol. lii. p. 619. hair is thinner on the back, where
*• Isidore Geoffroy St.-Hilaire re- it is partly rubbed off, than on the

marks (‘ Hist. Hat. Gdneriile,’ tom. lower surface,

li. 1809, pp. 215-217) on the head of ** The * Naturalist in Nicaragua,*

man being covered with long hair
; 1874, p. 209. As some confirma*

also on the upper surfaces of mon- tion of Mr. Belt’s view, I may quote

keys and of other mammals being the following passage from Sir W.
more thickly clothed than the lower Denison (‘Varieties of Vice-Reg^

surfaces. This has likewise been Life,* vol. i. 1870, p. 440): “It is said

observed by varioiu authors. Profl “ to be a practice with the Aus-

P. Gervais (‘ Hist. Nat. des Mam- “ tralians, when the vermin get

mifbref ‘ tons ^ 1854, pw 28), how- “ troublesome, to singe themselvei*.**



58 Thi Dtsant 0/ Ma0» Part t

baounadiTestad of hair for ornamcaital pnrposesi os ire shall Bfk,

under Sexual Seleotion; and* aooordiiig to tiiiia belkf* it is not
eoxpriniig that man should differ so greatly in hairiness from all

otto Artotes* for characters* gained throngh sexual selection*

oftmi differ to an extraordinary degree in closely-related forms.

Aooording to a popular impression* the abs^oe of a tail is

eminently distinctiye of man ; but as those apes which come
nearest to him are destitute of this organ* its diimppearanoe does

not relate exclusively to man. The tail often differs remarkably

in length within the same genus : thus in some species of Macaous

it is longer than the whole body* and is form^ of twenty-four

vertebne; in others it consists of a scarcely visible stump*

containing only three or four vertobrse. In some kinds of

tMfooons there are twenty-five* whilst in the mandrill there are

ten very small stunted caudal vertebra, or, according to Cuvier,••

sometimes only five. The tail, whether it be long or short,almo^
always tapers towards the end; and this, I presume, results from

the atrophy of the terminal muscles, together with their arteries

and nerves, through disuse, leading to the atrophy of the terminal

bones. But no explanation can at present be given of the great

diversity which often occurs in its length. Here, however, we
are more specially concerned with the complete external dis-

appearance of the toil. Professor Broca has recently shewn*'

that the tail in all quadrupeds consists of two portions, generally

separated abruptly from each other ; the basal portion consists

of vertebras, more or less perfectly channelled and furnished with

apophyses like ordinary vertebrsB ; whereas thase of the terminal

portion are not channelled, are almost smooth, and scarcely

resemble true vertebrsB. A tail, though not externally visible, is

really present in man and the anthropomorphous apes, and is

constructed on exactly the same pattern in both. In the terminal

portion the vertebrae, constituting the os coccyx, are quite

rudimentary, being much reduced in size and number. In the

basal portion* the vertebras are likewise few* are united firmly

t(>gether* and are arrested in development; but they have been

r^dered much broader and flatter than the corresponding

wertelm in the tails of other animals : they constitute what
Broca calls the accessory sacral vertebras. These are of functional

importance by snppor^g certain internal parts and in oUicr

ways; and their modification is directly connected with the erect

•• Ml. St. George Mivart* ‘Proc, Geoffrey* Nat. G^n.* tom. tt.

Zoolog. Soc.’ 1865, pp. 562* 583. p. 244.

0r. J. E. Om, 'Cat. Brit. Mns.: *Bevned*Aiithropologie/ 1872;
Bkeletont.* Chreo* * Anatomy of ^ La Conititotion des VerUbm oaw*

Verteliratei** rol n. p. 517. Isidore dales.’
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or moMEect attitado of man and the anthiopomorphotis apes*
This conolumon is more tmstwortjiy, as Broca formerly held
a different view, which he has now ahuidoned. The modifica-
tion, therefore, of the basal candal vertebne in man and the
higher apes may have been effected, directly or indirectly,

through natural selection.

But what are we to say about the rudimentary and variable
vertebras of the terminal portion of the tail, forming the ot coccyx t

A notion which has often been, and will no doubt again bo
ridiculed, namely, that friction has had something to do with
the disappearance of the external portion of the tail, is not
80 ridiculous as it at first appears. Dr. Anderson” states

that the extremely short tail of MaazcuB hrunnetui is formed of

eleven vertebras, including the imbedded basal ones. The
extremity is tendinous and contains no vertebras ; this is suc-

ceeded by five rudimentary ones, so minute that together they

are only one line and a half in len^, and these are permanently

bent to one side in the shape of a hook. The free part of the

tail, only a little above an inch in length, includes only four more
small vertebras. This short tail is carried erect

;
but about a

quarter of its total length is doubled on to itself to the left ; and
this terminal part, which includes the hook-like portion, serves

" to fill up the interspace between the upper divergent portion
“ of the callosities so that the animal sits on it, and thus renders

it rough and callous. Dr. Anderson thus sums up his observa-

tions :
'' These facts seem to me to have only one explanation

;

" this tail, from its short size, is in the monkey's way when it

'' sits down, and frequently becomes placed under the animal

while it is in this attitude
;
and from the circumstance that it

**
does not extend beyond the extremity of the ischial tuberosities

it seems as if the tail originally had been bent roimd, by the
" will of the animal, intothe interspace between the callosities, to
" escape being pres^ between them and the ground, and that
** in time the curvature became permanent, fitting in of itself

" when the organ happens to be sat upon.” Under these circum-

stances it is not surprising that the surface of the tail should

have been roughened and rendered callous* and Dr. Murie,” who
carefully observed this species in the Zoological Gardens, as well

as three other closely allied forms with slightly longer tails, says

that when the animal sits down, the tail is necessarily thrust

^ to one side of the buttocks
;
and whether long or short its root

• is consequently liable to be rubbed or chafed.” As we now

” • Proc. Zooiog. Soc.,' 1872, p.
** *?roo. Zoolof. Soft. 1872| p.
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haye evidenoe that mutilations occasionallj pzoduoe an inborited

effect,^ it is notvery improbable that in short-tailed monkeys, the

projecting part of the tail, being functionally useless, should after

many generations haye become rudimentary and dikorted, from

beingcositinuallyrubbed and chafed. We see the projecting part in

thift condition in the Jlfococus htwintm, and absolutely aborted in

the M. tcaudatus and in seyeral of the higher apes. Finally, then,

as far as we can judge, the tail has disappear^ in man and the

anthropomorphous apes, owing to the terminal portion haying

been injured by friction during a long lapse of time ; the basal

and embedded portion having been reduced and modified, so as

to become suitable to the erect or semi-erect position.

I have now endeayoured to shew that some of the most
distinctive characters of man have in all probability been

acquired, either directly, or more commonly indirectly, through

natural selection. We should bear in mind that modifications

in structure or constitution, which do not serve to adapt an
organism to its habits of life, to the food which it consumes, or

passively to the surrounding conditions, cannot have been thus

acquired. We must not, however, be too confident in deciding

what modifications are of service to each being: wo should

remember how little we know about the use of many parts, or

what changes in the blood or tis.sues may serve to fit an
organism for a new climate or new kinds of food. Nor must wo
forget the principle of correlation, by which, as Isidore Geoffroy

has shewn in the case of man, many strange deviations of

structure arc tied together. Independently of correlation, a

change in one part often leads, through the increased or decreased

use of other parb?, to other changes of a quite unexpected

nature. It is also well to reflect on such facts, as the wnndcrful

growth of galls on plants caused by the poison of an insect, and
on the remarkable changes of colour in the plumage of parrots

when fed on certain fishes, or inoculated with the poison of

toads for we can thus see that the fluids of the system, if

altered for some special purpose, might induce other changes.

We should especially bear in mind that modifications acquired

** I allude to Dr. Browii-S4qaard*g inherited efiects of mot-mots biting

ohsetTaiions on the transmitted off the barbs of their own tail-

effect of an operation causing epi- feathers. See also on the geueral

lepsy in guinea-pigs, and likewise subject * Variation of Animals and

more recently on the analogous Plants under Domestication,* vol.

effects of cutting the sympathetic it., pp. 22-24.

nerve in the neck. I ahall hereafter ** * The Variation of Animals ai>d

have occasion to refer to Hr. Salvin'f Plants under Domestication,* vol. M
laterr^tlDg case of the apparently pp. 280, 282.
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•ad oaatiniially used daring past ages for some osefdl parpose,
would probably become firmly fixed, and might be long inherited.

Thus a large yet undefin^ extension may safely be given to

the direct and indirect results of natural selection; but I now
admit, after reading the essay by Nageli on plants, and the

remarks by various authors with respect to animals, more
especially those recently made by Professor Broca, that in the

earlier editions of my ' Origin of Species ' I perhaps attributed

too much to the action of natural selection or the survival oi

the fittest. 1 have altered the fifth edition of the ' Origin ’ so as to

confine my remarks to adaptive changes of structure
;
but I am

convinced, from the light gained during even the last few years

that very many structures which now appear to us useless, will

hereafter be proved to be useful, and will therefore come within

the range of natural selection. Nevertheless, I did not formerly

consider sufficiently the existence of structures, which, as far as

we can at present judge, are neither beneficial nor injurious

and this I believe to be one of the greatest oversights as yet

detected in my work. I may be permitted to say, as some

excuse, that I had two distinct objects in view; firstly, to

shew that species had not been separately created, and secondly,

that natural selection had been the chief agent of change,

though largely aided by the inherited effects of habit, and slightly

by the direct action of the surrounding conditions. I was

not, however, able to annul the influence of my former belief,

then almost universal, that each species had been purposely

created ;
and this led to my tacit assumption that every detail

of structure, excepting rudiments, was of some s])ecial, though

unrecognised, service. Any one with tliis assumption in his

mind would naturally extend too far the action of natural

selection, cither during i)ast or present times. Some of those

who admit the principle of evolution, but reject natural selec-

tion, seem to forget, when criticising my book, that I had the

above two objects in view
;
hence if I have erred in giving to

natural selection great power, which I am very far from

admitting, or in having exaggerated its power, which is in iteolf

probable, I have at least, as I hope, done good service in aiding

to overthrow the dogma of separate creations.

It is, as I can now see, probable that all organic beings,

including man, possess peculiarities of structme, which neither

are now, nor were formerly of any service to them, and which,

therefore, are of no physiological importance. We know not

What produces the numberless slight difieronces between tho

individuals of each species, for reversion only carries the

problem a few steps backwards; but each peculiarity must
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had its efficient cause. If these causes^ \vhatef6r they

may be» were to act more tmifhtmly and eneig^cally during a
lengtiliened period (and against this no reason can be assign^),

the result would probably be not a mere slight indiridual

diffiarenoe^ but a w^-marked and constant modification, though
one bf no physiological importance. Changed structures, which
are in no way beneficial, cannot be kept uniform through natural

selection, though the injurious will be thus eliminated. Uni-

formity ^ character would, howeyer, naturally follow from the

assumed uniformity of the exciting causes, and likewise &om
the free intercrossing df many inchyiduals. During successiye

periods, the same organism might in this manner acquire

successiTe modifications, which would be transmitted in a nearly

uniform state as long as the exciting causes remained the same
and there was free intercrossing. With respect to the exciting

causes we can only say, as when speaking of so-called spon-

taneous variations, that they relate much more closely to the

constitution of the varying organism, than to the nature of the

conditions to which it has been subjected.

Conrittston.—-In this chapter we have seen that as man at the

present day is liable, like every other animal, to multiform

individual differences or slight variations, so no doubt were the

early progenitors of man ; the variations being formerly induced

by the same general causes, and governed by the same general

and complex laws as at present. As all animals tend to multiply

beyond ^eir means of subsistence, so it must have been with

the progenitors of man; and this would inevitably lead to a
simple for existence and to natural selection. The latter

process would be greatly aided by the inherited effects of the

increased use of parts, and these two processes would incessantly

react on each other. It appears, also, as we shall hereafter see,

that various unimportant characters have been acquired by man
throu^ sexual selection. An unexplained residuum of change

must he left to the assumed uniform action of those unknown
agencies, which occasionally induce strongly marked and abrupt

deviations of structure in our domestic pi^uctions.

Judging from the habits of savages and of the greater number
of the Quadrumana, primeval men, and even their ape-like

progenitors, probably lived in society. With strictly social

animals, natural selection sometimos acta on the individual,

throuidi the preaervatkm of variations which are beneficial to

the community. A oommunify which includes a large number

of wdl-caidow^ individuals increases in number, and is ricUh

nous over other less ffivdiiied cool; evim althcmgh each s^^^
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member gains no advantage over the others of the sathe com-
munity. Associated insects have thus acquired many remark-
able structures^ which are of little or no service to the individual,

such as the pollen-collecting apparatus, or the sting of the
worker-bee, or the great jaws of soldier-ants. With the higher
social animals, 1 am not aware that any structure has been
modified solely for the good of the community, though some are
of secondary service to it. For instance, the horns of ruminants
and the great canine teeth of baboons appear to have been
acquired by the males as weapons for sexual strife, but they are

used in defence of the herd or troop. In regi^ to certain

mental powers the cose, as we shall see in the fifth chapter, is

wholly difibrcnt
;
for these faculties have been chiefly, or even

exclusively, gained for the benefit of the community, and the

individuals thereof, have at the same time gained an advantage
indirectly.

It has often been objected to such views as the foregoing, that

man is one of the most helpless and defenceless creatures in the

world; and that during his early and less well-developed

condition he would have been still more helpless. The Duke of

Argyll, for instance, insists®* that "the human frame has
" diverged from the structure of brutes, in the direction of

" greater physical helplessness and weakness. That is to say, it

" is a divergence which of all others it is most impossible to
" ascribe to mere natural selection.’* He adduces the naked and
unprotected state of the body, the absence of great teeth or

claws for defence, the small strength and speed of man, and his

slight power of discovering food or of avoiding danger by smell.

To those deficiencies there might be added one still more
serious, namely, that he cannot climb quickly, and so escape

from enemies. The loss of hair would not have been a great

injury to the inhabitants of a warm country. Forwe know that the

unclothed Fuegians can exist under a wretched climate. When
we compare the defenceless state of man with that of apes, we
must remember that the great canine teeth with which the latter

are provided, are possessed in their full development by the males

alone, and are chiefly used by them for fighting with their rivals

;

yet the females, which are not thus provided, manage to survive.

In regard to bodily size or streng^, we do not know whether

man is descended from some small species, like the chimpanzee^

or from one as powerful as the gorilla ;
and, therefore, we cannoi

say whether ynan has become larger and stronger, or smaller

®* ^Piunevftl Man,* 1869
, p. 66
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aod weaker, than his ancestors. We should, however, bear in

mind that an animal possessing great size, strength, and ferocity,

and which, like the gorilla, could defend itself from all enemies,

would not perhaps have become social; and this would most
effectually have checked the acquirement of the higher mental

qualities, such as sympathy and the love of his fellows. Hence it

might have been an immense advantage to man to have sprung
fix)m some comparatively weak creature.

The small strength and speed of man, his want of natural

weapons, &c., are more than counterbalanced, firstly, by his

inteUecti^l powers, through which ho has formed for himself

weapons, tools, &c., though still remaining in a barbarous state,

and, secondly, by his social qualities which lead him to give and
receive aid from his fellow-men. No coimtry in the world abounds

in a greater degree with dangerous beasts than Southern Africa

;

no country presents more fearful physical hardships than the

Arctic regions; yet one of the puniest of races, that of the

Bushmen, maintains itself in Southern Africa, as do the dwarfed

Esquimaux in the Arctic regions. The ancestors ofman were, no
doubt, inferior in intellect, and probably in social disposition, to

the lowest existing savages ; but it is quite conceivable that they

might have existed, or even fiourished, if they had advanced in

intellect, whilst gradually losing their brute-like powers, such

as that of climbing trees, Ac. But these ancestors would not

have been exposed to any special danger, even if far more
helpless and defenceless than any existing savages, had they

inhabited some waim continent or large island, such as

Australia, New Guinea, or Borneo, which is now the home of the

orang. And natui*al selection arising from the competition of

trilH) with tribe, in .some such lai^e area as one of these, together

with the inherited effects of habit, would, under favourable

conditions, have sufficed to raise man to his present high position

in the organic scale.
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CHAPTER in.

CoMPABisoN or THs Mkhtal Fowibb or Mah ahd thk
LoWXB ANmALB.

The difference in mental power between the highest ape and the lowest
savage, immense — Certain instincts in common— The emotions—
Curiosity— Imitation—Attention— Memory— Imagination— Reason

—

Progressive improvement— Tools and weapons used by animals—
Abstraction, self-consciousness—Language—Sense of beauty—Belief in

Qod, spiritual agencies, superstitions.

Ws have seen in the last two chapters that man bears in his

bodily structure clear traces of his descent from some lower

form ;
but it may be urged that, as man differs so greatly in

his mental power from all other animals, there must be some
error in this conclusion. No doubt the difference in this

respect is enormous, even if we compare the mind of one of the

lowest savages, who has no words to express any number higher

than four, and who uses hardly any abstract terms for common
objects or for the affections/ with that of the most highly

organised ape. The difference would, no doubt, still remain
immense, even if one of the higher apes had been improved or

civilised as much as a dog has been in comparison with its

parent-form, the wolf or jackal. The Fuegians rank amongst
the lowest barbarians; but I was continually struck with
surprise how closely the three natives on board H.M.S. Beagle,”

who had lived some years in England, and could talk a little

English, resembled us in disposition and in most of our mental
faculties. If no organic being excepting man had possessed any
mental power, or if his powers had been of a whoUy different

nature from those of the lower animals, then we should nevei

have been able to convince ourselves that our high fisculties

had been gradually developed. But it can be shewn that there

is no fund^ental difference of this kind. We must also admit
that there is a much wider interval in mental power between
one of the lowest fishes, as a lamprey or lancelet, and one of the

higher apes, than between an ape and man ;
yet this interval

is filled up by numberless gradations.

Nor is the difference shght in moral disposition between a
barbarian, such as the man described by the old navigator

‘ See the evidence on those points, ns gi'/en by Lnbbock, * Prehistofio

Times,’ p. 354^ Uo.
F
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^yIQlIlt who duhed hlii diild on the rooks for dropping a basket

of sea-nrohinB, and a Howard or Clarkson; and in intellect,

botween a sayage who uses hardly any abstract terms, and a

Newton or Shakspeaze. Differences of this kind between the

hi^^est men of the highest races and the lowest savages, are

connected by the finest gradations. Therefore it is possible that

they might pass and be develox)6d into each other.

ICy object in this chapter is to shew that there is no funda-

mental difference between man and the higher mammals in their

mental faculties. Each division of the subject might have been

extended into a separate essay, but must here be treated briefly.

As no classification of the mental powers has been universally

accepted, I shaU arrange my remarks in the order most con-

venient for my purpose ; and will select those facts which have
struck me most, with ^e hope that they may produce some
eflSdct on the reader.

With respect to animals very low in the scale, I shaU give

some additional facts under Sexual Selection, shewing that their

mental powers are much higher than might l^ve been expected.

The variability of the faculties in the individuals of the same
species is an important point for us, and some few illustrations

will here be given. But it would be superfluous to enter into

many details on this head, for 1 have found on frequent enquiry,

that it is the unanimous opinion of all those who have long

attended to animals of many kinds, including birds, that the

individuals differ greatly in every mental characteristic. In

what manner the ment^ powers were first developed in the

lowest organisms, is as hopeless an enquiry as how life itself

first originated. These are problems for the distant future, if

they are ever to be solved by man.
As man possesses the same senses as the lower animals, his

fundamental intuitions must be the same. Man has also some
few instincts in common, as that of self-preservation, sexual love,

the love of the mother for her new-born ofispring, the desire

possessed by the latter to suck, and so forth. But man, perhaps,

has somewhat fewer instincts than those possessed by the

anjmalfl which come next to him in the series. The orang in

the Eastern islands, and the chimpanzee in Africa, build plat-

forms on which they sleep; and, as both species follow the same
habit, it might be argued that this was due to instinct, but wo
cannot fool sure that it is not the result of both animals having

similar wants, and possessing similar powers of reasoning.

Theee apes, as we may assume, avoid the many poisonous fruits

of the tropics, and man has no such knowledge : but as our

domestic aniznals, when taken to foreign lands, and when first
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turned out in the spring, often eat poisonous herbs, which they

afterwards avoid, we cannot feel sure that the apes do not learn

from their own esp^ence or from that of their parents what
fruits to select. It is, however, certain, as we shall presently ses^

that apes have an ins^ctive dread of Berjients, and probably oi

other dangerous animals.

The fewness and the comparative simplicity of the instincts in

the higher animals are remarkable in contrast with those of the

lower animals. Cuvier maintained that instinct and intelligence

stand in an inverse ratio to each other ; and some have thought

that the intellectual faculties of the higher animals have been
gradually developed from their instincts. But Pouchet, in an
interesting essay,^ has shewn that no such inverse ratio really

exists. Those insects which possess the most wonderful instincts

are certainly the most intelligeni In the vertebrate series, the

least intelligent members, namely fishes and amphibians, do not

possess complex instincts; and amongst mammals the animal

most remar^ble for its instincts, namely the beaver, is highly

intelligent, as will be admitted by every one who has read Mr.

Morgan’s excellent work.*

Although the first dawnings of intelligence, according to Mr.
Herbert Spencer,* have been developed through the multiplica-

tion and co-ordination of reflex actions, and although many of

the simpler instincts graduate into reflex actions, and can ha^y
be distinguished from them, as in the case of young animals

sucking, yet the more complex instincts seem to have originatea

independently of intelligence. I am, however, very far from
^fishing to deny that instinctive actions may lose their fixed and
untaught character, and be replaced by others performed by the
aid of the free will. On the other hand, some intelligent actions,

after being performed during several generations, become con-

verted into instincts and are inherited, os when birds on oceanic

islands learn to avoid man. These actions may then be said

to be degraded in character, for they are no longer performed

through reason or from experience. But the greater number of

the more complex instincts appear to have been gained in a
wholly different manner, through the natural selection of varia-

tions of simpler instinctive actions. Such variations appear to

arise from the same unknown causes acting on the cerebral

organisation, which induce slight variations or individual dif-

ferences in other parts of the body ; and these variations, owing

* * Llnitinct chez lez Inzectes.* * * The American Beaver and lia
* Revue dee Deoz Mondts,’ Feb. 1 870, Works,’ 1868.

p. 690. * * The Principles of Psychology^
Sod ediU 1670, pp. 418-443.

F a
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U> our ignoranco, are often said to arise spontaneously. We oan,

I thinks oome to no other conclusion with respect to the origin of

the more complex instincts^ when we reflect on the marvellous

instinotB of sterile worker-ants and bees, which leave no off-

spring to inherit the effects of experience and of modified habits.

Although, as wo learn from the above-mentioned insects aud
the beaver, a high degree of intelligence is certainly compatible

with complex instincts, and although actions, at first learnt

voluntarily can soon through habit be performed with the

quickness and certainty of a reflex action, yet it is not improbable

that there is a certain amount of interference between the

development of free intelligence and of instinct,—which latter

imphes some inherited modification of the brain. Little is

known about the functions of the brain, but we can perceive

that as the intellectual powers become highly developed, tho

various parts of tho brain must bo connected by very intricate

channels of the freest intercommunication; and as a conse-

quence, each separate part would perhaps tend to be less well fitted

to answer to particular sensations or associations in a definite

and inherited—that is instinctive^ manner. There seems even

to exist some relation between a io«r degree of intelligence and a

strong tendency to the formation of fixed, though not inherited

habits; for as a sagacious physician remarked to me, persons

who are slightly imbecile tend to act in everything by routine

or habit; and they are rendered much liappier if this is en-

couraged.

I have thought this djgrcs.sion worth giving, because we may
easily underrate the mental powers of the higher animals, and
especially of man, when we compare their actions founded on tho

memory of past events, on foresight, reason, and imagination,

with exactly similar actions instinctively performed by the lower

animals; in this latter case the capacity of performing such

actions has been gained, step by step, through the variability of

the mental organs and natural selection, without any conscious

intelligence on the part of the animal during each succe-ssivo

generation. 'So doubt, as Mr. Wallace has argued,® much of tho

intelligent work done by man is due to imitation and not to

reason; but there is this great difference between his actions

and many of those performed by the lower animals, namely, that

man cannot, on his first trial, make, for instance, a stone hatchet

or a canoe, through his power of imitation. Ho has to learn his

work by practice ; a beaver, on tho other hand, can make its

dam or canal, and a bird its nest, as well, or nearly as well, and

* * Coatribatums to the Theory of Natural Selection,’ 1870, p. 212.
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a spider its wonderful web, quite as well/ the first time it tries

as when old and experience

. To return to our immediate subject : the lower animals, like

man, manifestly feel pleasure and pain, happiness and misery,

nappinoss is never better exhibited than by young animals, such

as pui>pics, kittens, lambs, <fec., when playing together, like our

own children. Even insects play together, as has been described

by that excellent observer, P. Huber,’ who saw ants chasing and

pretending to bite each other, like so many puppies.

The fact that the lower animals are excii^ by the same
emotions as ourselves is so well established, that it will not be

necessary to weary the reader by many details. Terror acts in

the same manner on them as on us, causing the muscles to

tremble, the heart to palpitate, the sphincters to be relaxed, and
the hair to stand on end. Suspicion, the offspring of fear, is

eminently characteristic of most wild animals. It is, I think,

impossible to read the account given by Sir E. Tennent, of the

behaviour of the female elephants, used as decoys, without

admitting that they intentionally practise deceit, and well know
what they are about. Courage and timidity are extremely

variable qualities in the individuals of the same species, as is

plainly seen in our dogs. Some dogs and horses are ill-tempered,

and easily turn sulky
;
others are good-tempered

;
and these

qualities are certainly inherited. Every one knows how liable

animals are to furious rage, and how plainly they show it.

Many, and probably true, anecdotes have been published on the

long-delayed and artful revenge of various animals. The
accurate Kcnggcr, and Brehm* state that the American and
African monkeys which they kept tame, certainly revenged
themselves. Sir Andrew Smith, a zoologist whose scrupulous

accuracy was known to many persons, told me the following

story of which ho was himself an eye-witness; at the Cape
of Good Hope an officer had often plagued a certain baboon,

and the animal, seeing him approaching one Sunday for

parade, ])oured water into a hole and hastily made some thick

mud, which ho skilfully dashed over the officer as he passed
by, to the amusement of many bystanders. For long after-

wards the baboon rejoiced and triumphed whenever he saw his

victim.

* For the evidence on tliis * All the following statementi,

Kead, see Mr. J. Traherne Mog- given on the authority of these two
gridge’s most interesting work, naturalists, are taken fi*om Reogger’f
‘ Harvesting Ants and Traj>-docr * Naturgesch. der Saugethiere voc
Spiders,’ 1873, p. 126, 128. Pnniguuy,’ 1830, s. 41-o7, and froa

’ * Uccherches sur Ic.^ Mceurs ues Brehm’s * Thierleben,' B. I u 10-87
FounnU/ 1810, p. 173.
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The loTe of a dog for his master is notorious; as an old

miter quaintly says,* "A d<^ is the only thing on this earth
**
that Invs you more than he luvs himself/*

Li the agony of death a dog has been known to caress

his master, and every one has heard of the dog suffering

under vivisection, who licked the hand of the operator; this

man, unless the operation was fully justified by an increase

of our knowledge, or unless he had a heart of stone, must have
felt remorse to the last hour of his life.

As Whewell has well asked, “ who that reads the touching

instances of maternal affection, related so often of the women of

all nations, and of the females of all animals, can doubt that the
" principle of action is the same in the two cases ? ** We see mater-

nal affection exhibited in the most trifling details
;
thus Eengger

observed an American monkey (a Cebus) carefully driving away
the flies which plagued her infant; and Duvaucel saw a
Hylobates washing the faces of her young ones in a stream. So
intense is the grief of female monkeys for the loss of their

young, that it invariably caused the death of certain kinds kept

under confinement by Brehm in N. Africa. Orphan monkeys
were always adopted and carefully guarded by the other monkeys,

both males and females. One female baboon had so capacious

a heart that she not only adopted young monkeys of other

species, but stole young dogs and cats, which she continually

carried about. Her kindness, however, did not go so far as to

share her food with her adopted oflfepring, at which Brehm was
surprised, as his monkeys always divided everything quite

fairly with their own young ones. An adopted kitten scratched

this affectionate baboon, who certainly had a fine intellect, for

she was much astonished at being scratched, and immediately

examined the kitten’s feet, and without more ado bit off the

claws.“ In the Zoological Gardens, I heard from the keei)er

that an old baboon (G. chacma) had adopted a Bhesus monkey;
but when a young drill and mandrill were placed in the cage,

she seemed to perceive that these monkeys, though distinct

species, were her nearer relatives, for she at once rejected the

Bhesus and adopted both of them. The yoimg Bhesus, as 1 saw,

was greatly discontented at being thus rejected, and it would,

like a naughty child,annoyandattack the young drill andmandril 1

* Quoted by Dr. Lauder Undsay, 72), disputes the possibility of this

k hb * Physiology of Hind in the act as described by Brehm, for the

I/>werAnimals Journal of MenUl sake of discrediting my work.

Science,* April 1871, p. 38. Therefore I tried, and found that 1

* Bridgewater Treatise,’ p. 26S. could readily seize with my own
A crittt., without any grounds teeth the sterp little claws of s

(‘Quarterly Beview.' July 1871, p. kitten nearly fire weeks old.
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whenever it oonld do bo with safety ; this conduct ezdting great

indignation in the old baboon. Monkeys will also, accor&ig to

Brehm, defend their master when attacked by anyone, as well as

dogs to whom they are attached, from the attacks of other dogs.

But we here trench on the subjects of sympathy and fidelity, to

which I shall recur. Some of Brehm’s monkeys took much
delight in teasing a certain old dog whom they disliked, as

well as other ammals, in various ingenious ways.

Most of the more complex emotions are common to the

higher animals and ourselves. Every one has seen how jealous

a dog is of his master’s affection, if lavished on any other

creature; and I have observed the same fact with monkeys.
This shews that animals not only love, but have desire to be

loved. Animals manifestly feel emulation. They love appro>

bation or praise; and a dog carrying a basket for his master
exhibits in a high degree self-complacency or pride. There can,

I think, be no doubt that a dog feels shame, as distinct from
fear, and something very like modesty when begging too often

^or food. A great dog scorns the snarling of a little dog, and
this may be called magnanimity. Several observers have stated

that monkeys certainly dislike being laughed at; and they

sometimes invent imaginary offences. In the 2!ioological Gardens

I saw a baboon who always got into a furious rage when his

keeper took out a letter or book and read it aloud to him
;
and

his rage was so violent that, as 1 witnessed on one occasion, he
bit his own leg till the blood flowed. Dogs show what may be
fairly called a sense of humour, as distinct from mere play ; if

a bit of stick or other such object be thrown to one, he will often

carry it away for a short distance; and then squatting down
with it on the ground close before him, will wait until his

master comes quite close to take it away. The dog will then

seize it and rush away in triumph, repeating thesame manoeuvre,

and evidently enjoying the practical joke.

We will now turn to the more intellectual emotions and
faculties, which are very important, as forming the basis for the

development of the higher mental powers. Ammals manifestly

epjoy excitement, and suffer from ennui, as may be seen with

dogs, and, accor^ng to Bongger, with monkeys. All animals

feel Wonder^ and many exhibit Curionty, They sometimes

suffer from this latter quality, as when the hunter plays antics

and thus attracts them ;
1 have witnessed this with deer, and so

it is with the wary chamois, and with some kinds of wild-ducks.

Brehm gives a curious account of the instinctive dread, which
bis monkeys exhibited, for snakes; but their curiosity was
BO great that they could not danst from occasionally satiating
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their honor in a most human fashion, by lifting np the lid of the

box in which the snakes were kept 1 was so much surprised at

his account, that I took a stuffed and ooiled-up snake into the

monkey«hou86 at the Zoological Gardens, and the excitement

thus caused was one of the most curious spectacles which I ever

beheld. Three species of Cercopithecus were the most alarmed

;

they dashed about their cages, and uttered sharp signal cries of

danger, which were understood by the other monkeys. A few

young monkeys and one old Anubis baboon alone took no notice

of the snaka I then placed the stuffed specimen on the ground

in one of the larger compartments. After a time all the monkeys

collected round it in a large circle, and staring intently,

presented a most ludicrous appearance. They became extremely

nervous; so that when a wooden ball, with which they were

familiar as a plaything, was accidentally moved in the straw,

under which it was partly bidden, they all instantly started

away. These monkeys behaved very differently when a dead

fish, a mouse,“ a living turtle, and other now objects were placed

in their cages; for though at first frightened, they soon

approached, handled and examined them. 1 then placed a live

snake in a paper bag, with the mouth loosely closed, in one of

the larger compartments. One of the monkeys immediately

approached, cautiously opened the bag a little, peeped in, and

instantly dashed away. Then 1 witnessed what Brehm has

described, for monkey after monkey, with head raised high and

turned on one side, could not resist taking a momentary peep

into the upright bag, at the dreadful object lying quietly at the

bottom. It would almost appear as if monkeys had some

notion of zoological affinities, for those kept by Brehm exhibited

a strange, though mistaken, instinctive dread of innocent lizards

and frogs. An orang, also, has been known to be much alarmed

at the first sight of a turtle.^’

The principle of Imitation is strong in man, and especially, as

I have myself observed, with savages. In certain morbid states

of the brain this tendency is exaggerated to an extraordinary

degree ; some hemiplegic patients and others, at the commence-

ment of inflammatory softening of the brain, unconsciously

imitate every word which is uttered, whether in their own or in

a foreign language, and every gesture or action which is per-

formed near them.'* Desor'* has remarked that no animal

I have gives a short aocosnt of Mammalia,* 1841, p. 405.

of their behaviour oo this occasioo Dr. Bateman ' On Aphasia,

in m]r ‘Eipression of the Emotions/ 1870, p. 110.

p. 4.3. ** Quoted by Vogt, ‘M^moire sai
^ W, C. h Martin, «Kst. Hist les Microc^phalcs,’ 1867, p. ISa
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Tolxmtarily imitates an action performed man, until in the
ascending scale we come to monkeys, which are well known to

1)6 ridiculous mockers. Animals, however, sometimes imitate

each other’s actions : thus two species of wolves, which had been
reared by dogs, learned to bark, as does sometimes the jackal,”

but whether this can be called voluntary imitation is another
question. Birds imitate the songs of their parents, and some-
times of other birds; and parrots are notorious imitators of any
sound which they often hear. Bureau de la Malle gives an
account ” of a dog reared by a cat, who learnt to nnitate the
well-known action of a cat licking her paws, and thus washing
her ears and face; this was also witnessed by the celebrated

naturalist Audouin. 1 have received several confirmatory ac-

counts ; in one of these, a dog had not been suckled by a cat,

but had been brought up with one, together with kittens, and
had thus acquired the above habit, which he ever afterwards

practised during his life of thirteen years. Bureau de la Malle’s

dog likewise learnt from the kittens to play with a ball by roll-

ing it about with his fore paws, and springing on it. A corre-

spondent assures me that a cat in his house used to put her paws
into jugs of milk having too narrow a mouth for her head. A
kitten of this cat soon learned the same trick, and practised it

ever afterwards, whenever there was an opportunity.

The parents of many animals, trusting to the principle of

imitation in their young, and more especially to their instinctive

or inherited tendencies, may be said to educate them. We see

this when a cat brings a live mouse to her kittens
;
and Bureau

de la Malle has given a curious account (in the paper above

quoted) of his observations on hawks which taught their young
dexterity, as well as judgment of distances, by first dropping

through the air dead mice and sparrows, which the young

generally failed to catch, and then bringing them live birds

and letting them loose.

Hardly any faculty is more important for the intellectual

progress of man than Attention. Animals clearly manifest this

power, as when a cat watches by a hole and prepares to spring

on its prey. Wild animals sometimes become so absorbed when
thus engaged, that they may bo easily approached. Mr. Bartlett

has given mo a curious proof how variable this faculty is in

monkeys. A man who trains monkeys to act in plays, used to

purchase common kinds from the Zoological Society at the price

of five pounds for each ;
but he offered to give double the price,

*The Variation of Animals aad ‘Annales d«i Sc. Nat.* (Ill

Plants under Domestication/ vol. i. Sones), tom. xxii. p. 397.

p.27.
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if he keep thiee or four of them for a few days, in order

to seleotone. '^en asked how he conld possibly learn so soon^

whether a partionlar monkey would turn out a good aotor^ he

answered that it all depended on their power of attention. Jf«

when he was talking ai^ explaining anything to a monkey, its

attention was easily distract, as by a fly on the wall or other

trifling object, the case was hopeless. If he tried by punishment
to make an inattentive monlmy act, it turned sulky. On the

other hand, a monkey which careftilly attended to him could

always be trained.

It is almost superfluous to state that animals have excellent

Memories for persons and places. A baboon at the Cape of Oood
Hope, as 1 have been informed by Sir Andrew Smith, recognised

him with joy after an absence of nine months. I had a dog who
was savage and averse to all strangers, and I purposely tried his

memory after an absence of five years and two days. I went
near the stable where he lived, and shouted to him in my old

manner; he shewed no joy, but instantly followed me out walk-

ing, and obeyed me, exactly as if I had parted with him only

half an hour before. A train of old associations, dormant during
five years, had thus been instantaneously awakened in his mind.

Even ants, as P. Huber ^ has clearly shewn, recognised their

fellow-ants belonging to the same community after a separation

of four months. Animals can certainly by some means judge of

the intervals of time between recurrent events.

The Imagination is one of the highest prerogatives of man.
By this faculty he unites former images and ideas, independently
of the wfll, and thus creates brilliant and novel results. A poet,

as Jean Paul Eichter remarks,^ " who must reflect whether he
shall make a character say yes or no—to the devil with him;
he is only a stupid corpse.’^ Dreaming gives us the best notion

of this power ; as Jean Paul again says, " The dream is an in-

“ voluntary art of poetry.” The value of the products of our

imagination depends of course on the number, accuracy, and
clearness of our impressions, on our judgment and tai^ in

selecting or rejecting the involuntary combinations, and to a

certain extent on our power of voluntarily combining them. As
dogs, eats, horses, and probably all the higher animals, even

birds* have vivid dreams, and this is shewn by their movements
and the sounds uttered, we must admit that they possess some

* Let Mceiurt det Fonnnit,’ * Dr. Jerdon, * Birds of Indio,

ISIO, p. 150. toL i. 1862, p. xzi. Hoozeau sajj

<|^oted in Dr. Moiidtley*! that hit parokeets and canary-bir^

•kdogyand Pathologyof Miad,' 18^ dreamt: ^Facoltdi Mentaleii' tom
pp. 18, 220. ii. p. 136.
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Dawor of imagination. There must be something special^ which
tatises dogs to howl in the nighty and especially during moonlight,

m that remarkable and melancholy manner called baying.

All dogs do not do so ; and, according to Houzean,^ they do not
then look at the moon, but at some fixed point near the horizon.

Houzeau thinks that their imaginations are disturbed by the

vague outlines of the surroundh^ objects, and conjure up before

them fantastic images : if this be so, their feelings may almost

be called superstitious.

Of all the faculties of the human mind, it will, I presume, be

admitted that Reason stands at the summit. Only a few persons

now dispute that animals possess some power of reasoning.

Animals may constantly be seen to pause, deliberate, and resolve.

It is a significant fact, that the more the habits of any particular

animal are 'studied by a naturalist, the more he attributes to

reason and the less to unlearnt instincts.^ In future chapters

we shall see that some animals extremely low in the scale appar-

ently display a certain amount of reason. No doubt it is often

difficult to distinguish between the power of reason and that of

instinct. For instance. Dr. Hayes, in his work on ' The Open
Polar Sea,’ repeatedly remarks that his dogs, instead of continu-

ing to draw the sledges in a compact body, diverged and separ-

ated when they came to thin ice, so that their weight might be

more evenly distributed. This was often the first warning
which the travellers received that the ice was becoming thin and
dangerous. Now, did the dogs act thus from the experience of

each individual, or from the example of the older and wiser dogs,

or from an inherited habit, that is from instinct? This instincti

may possibly have arisen since the time, long ago, when dogs

were first employed by the natives in drawing their sledges; or

the Arctic wolves, the parent-stock of the Esquimaux dog, may
have acquired an instinct, impelling them not to attack their

prey in a close pack, when on thin ice.

We can only judge by the circumstances under which actions

are performed, whether they are due to instinct, or to reason, or

to the mere association of ideas : this latter principle, however,

is intimately connected with reason. A curious case has been

given by Prof. Mobius,®* of a pike, separated by a plate of glass

from an adjoining aquarium stocked with fish, and who often

dashed himself with such violence against the glass in trying to

*Factilt<$f Mentales des Ani- 1 cannot liejp thinking, however
nanx,’ 1872, tom. ii. p. 181. that he goes toe far in underrating

** Mr. L. H. Morgan*! work on the power of Instinct.

^The American Beaver,’ 1868, ofiers ** *Die Bewegnngen der Thien^
a good illustration of thia remark, die., 1873, p. 11.
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catch the other fushes. that he was sometimes completely
stxmned. The pike went on thns for three months, but at last

learnt caution, and ceased to do so. The plate of glass was then
removed, but the pike would not attack these particular fishes,

though he would devour others which were afterwards intro-

duced
; so strongly was the idea of a violent shock associated

in his feeble mind with the attempt on his former neighbours.
If a savage, who had never seen a large plate-glass window,
were to dash himself even once against it, he would for a Iqng
time afterwards associate a shock with a window-frame

; but
very differently from the pike, he would probably refiect on the
nature of the impediment, and be cautious under analogous
circumstances. Now with monkeys, as we shall presently sec, a
painful or merely a disagreeable impression, from an action once
performed, is somotime.s sufficient to prevent the animal from
repeating it. If we attribute this difference between the monkey
and the pike solely to the association of ideas being so much
stronger and more persistent in the one than the other, though
the pike often received much the more severe injury, can we
maintain in the case of man that a similar difference implies the
possession of a fundamentally different mind ?

Houzeau relates that, whilst crossing a wide and arid plain

in Texas, his two dogs suffered greatly from thirst, and that

between thirty and forty times they rushed down the hollows

to search for water. These hollows were not valleys, and there

were no trees in them, or any other difference in the vegetation,

and as they were absolutely dry there could have been no
smell of damp earth. The dogs behaved as if they knew that

a dip in the ground offered them the best chance of finding

water, and Houzeau has often witnessed the same behaviour in

other animals.

I have seen, as I daresay have others, that when a small
object is thrown on the ground beyond the reach of one of the
elephants in the JSoological Gardens, he blows through his trunk
on the ground beyond the object, so that the current reflected

on all sides may drive the object within his reach. Again a well-

known ethnologist, Mr. Westropp, informs me that he observed in

Vienna a bear deliberately making with his paw a current in

some water, which was close to the bars of his cage, so as to

draw a piece of floating bread within his reach. These actions of

the elephant and boar can hardly be attributed to instinct or

inherit^ habit, as they would be of little use to an animal in a

state of nature. Now, what is the difference between such

( Faculty MenUles des Atumaux,* 1872, tom. ii. p. St65«
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actions, when performed by an uncultiyated man, and by one of

the higher anh^s ?

The savage and the dog have often found water at a low level,

and the coincidence under such circumstances has become asso-

ciated in their minds. A cultivated man would perhaps make
some general proposition on the subject

;
but from aQ that we

know of savages it is extremely doubtful whether they would do
so, and a dog certainly would not. But a savage, as well as a
dog, would search in the same way, though frequently dis-

appointed ; and in both it seems to be equally an act of reason,

whether or not any general proposition on the subject is

consciously placed before the mind.® The same would apply to

the elephant and the bear making currents in the air or water.

The savage would certainly neither know nor care by what law
the desired movements were effected; yet his act would be
guided by a rude process of reasoning, as surely as would a

philosopher in his longest chain of deductions. There would no
doubt bo this difference between him and one of the higher

animals, that he would take notice of much slighter circum-

stances and conditions, and would observe any connection

between them after much less experience, and this would be of

paramount importance. I kept a daily record of the actions of

one of my infants, and when he was about eleven months old,

and before ho could speak a single wurd, I was continually

struck with the greater quickness, with wliich all sorts of objects

and sounds were associated together in his mind, compared with

that of the most intelligent dogs I ever knew. But the higher

animals differ in exactly the same way in this power of associa-

tion from those low in the scale, such as the pike, as well as in

that of drawing inferences and of observation.

The promptings of reason, after very short experience, are well

shewn by tho following actions of American monkeys, which

stand low in their order. Eengger, a most careful observer,

states that when he first gave eggs to his monkeys in Paraguay,

they smashed them, and thus lost much of their contents ; after-

wards they gently hit one end against some hard body, and
picked off tho bits of shell with their fingers. After cutting

themselves only once with any sharp tool, they would not touch

it again, or would handle it with the greatest caution. Lumps
of sugar were often given them wrapped up in paper; anil

•* Prof. Huxley has analysed with See his article, * Mr. DarwinV
Admirable clearness the mental steps Critics,’ in the * Contemporaiy fie-

by which a man, as well as a dog, view,* Nov. 1871, p. 462, and in his

arrives at a conclusion in a case 'Critiques and E^yi,* 1873, p. 27a
analogous to that given in my text
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It has, I think, now been shewn that man and the higher
animalfi, especially the Primates, haye some ism instincts in

common. All haye the same senses, mtniti0nB,and sensations,—

similar passions, affections, and emotions, eyen the more complex
ones, such as jealousy, suspicion, emulation, gratitude, and
magnanimity ; they practise deceit and are reyengefol

; they are

sometimes susceptible to ridicule, and eyen haye a sense of

humour; they feel wonder and curiosity ; they possess the same
faculties of imitation, attention, deliberation, choice, memory,
imagination, the association of ideas, and reason, though in yery
different degrees. The indiyiduals of the same species graduate

in intellect from absolute imbecility to high excellence. They
are also liable to insanity, though far less often than in the case

of man.^ Neyertheless, many authors have Insisted that man is

divided by an insuperable barrier from all the lower animals in

his mental faculties. 1 formerly made a collection of above a
score of such aphorisms, but they are almost worthless, as their

wide difference and number prove the difficulty, if not the im-
possibility, of the attempt. It has been asserted that man alone

is capable of progressive improvement; that he alone makes use

of tools or fire, domesticates other animals, or possesses property;

that no animal has the power of abstraction, or of forming

general concepts, is self-conscious and comprehends itself
; that

no animal employs language; that man alone has a sense of

beauty, is liable to caprice, has the feeling of gratitude, mystery,

&c.; believes in God, or is endowed with a conscience. I will

hazard a few remarks on the more important and interesting of

these points.

Archbishop Sumner formerly maintained” that man alone is

capable of progressive improvement. That he is capable of

incomparably greater and more rapid improvement than is any
other animal, admits of no dispute; and this is mainly

duo to his power of speaking and handing down his acquired

knowledge. With animals, looking first to the individual, every

one who has had any experience in setting traps, knows that

speaking of the supposed impassable ** tures. It is difficult to under-

barrier between the minds of man ** stand how anybody who has erer

and the lower animals, says, ** The ** kept a dog, or seen an elephant,
M distinctions, indeed, which have “ can have any donbts as to an
been drawn, seem to us to rest ** animal’s power of performing the

^ upon no better foundation than a ** essential processes of reasoning.**

^ great many other metaphysical ** See * Madness in Animals,* by
distinctions ; that is, the assump- Dr. W. Lander Lindsay, in * Journal

^ tion that because you can give of Mental Science,* July 1871.*

^ two things different names, &ey ** Quoted by Sir C. Lyell, * Aiilh*
** mart therefore have different na- quity of Man,* p. 497.
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young animala can be caught much more easily than old ones;

and they can be much more easily approached by an enemy.

Even with respect to old animals, it is impossible to catch many in

ihe same place and in the same kind of trap, or to destroy them
by the same kind of poison ;

yet it is improbable that all should

have partaken of the poison, and impossible that all should have

been caught in a trap. They must learn caution by seeing their

brethren caught or poisoned. In North America, where the fur-

bearing animals have long been pursued, they exMbit, according

to the unanimous testimony of all observers, an almost incredible

amount of sagacity, caution and cunning ; but trapping has been

there so long carri^ on, that inheritance may possibly have come
into play. I have received several accounts that when telegraphs

are first set up in any district, many birds kill themselves by
flying against the wires, but that in the course of a very few

years they learn to avoid this danger, by seeing, as it would
appear, their comrades killed.”

If we look to successive generations, or to the race, there is no

doubt that birds and other animals gradually both acquire and
lose caution in relation to man or other enemies;” and this

caution is certainly in chief part an inherited habit or instinct,

but in X)art the result of individual experienca A good observer,

Leroy,” states, that in districts where foxes are much hunted,

the young, on first leaving their burrows, are incontestably much
more wary than the old ones in districts where they are not much
disturbed.

Our domestic dogs are descended from wolves and jackals,”

and though they may not have gained in cunning, and may have
lost in wariness and suspicion, yet they have progres^ in

certain moral qualities, such as in affection, trust-worthiness,

temper, and probably in general intelligence. The common rat

has conquered and beaten several other species throughout
Europe, in parts of North America,New Zealand, and recently in

Eormosa, as well as on the mainland of China. Mr. Swinhoe,”
who desCTibes these two latter cases, attributes the victory of the

oommou rat over the large Mus coninga to its superior canning;

and this latter qualitymay probably be attributed to the habitual

” For Additional erldence, with ** ^ Lettres Phil, sur rintelligeDct

oetaiU, foe M. Honzean, *Le8 des Animaox,’ noavello ddit. 1802,

Facnlt^ Menialet,* tom. iL 1872, p. 86.

p. 147. See the evidence on this head
** See, with respect to birds on in chap. i. vol. i. * On the Variation

oceanic mj * Journal of of Animals and Plants under Do*

Rtfearches during iht Tojage of the mestication.*

Beagle,'* '1845, p. 398. < Origin ” ‘Proc. Zoolog. Soc.’ 1864 p
of Spedea,* 5th edit. p. 260. 186.
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exercise of all its faculties in avoiding extirpation by man, as

well as to nearly all the less cunning or weak-minded rats having
teen continuously destroyed by him . It is, however, possible

that the success of the common rat may bo due to its having
possessed greater cunning than its fellow-species, before it

became associated with man. To maintain, independently of any
direct evidence, that no animal during the course of ages has

progressed in intellect or other mental faculties, is to beg the

question of the evolution of species. We have seen that, ac-

cording to Lartet, existing mammals belonging to several orders

have larger brains than their ancient tertiary prototypes.

It has often been said that no animal uses any tool; but

iho chimpanzee in a state of nature cracks a native fruit, some-

what like a walnut, with a stone.^ Renggcr^ easily taught an
American monkey thus to break open hard palm-nuts

;
and

afterwards of its own accord, it used stones to open other kinds

of nuTh, as well as boxes. It thus also removed the soft rind of

fruit that had a disagreeable flavour. Another monkey was
taught to open the lid of a largo box with a stick, and after-

wards it used the stick as a lever to move heavy bodies
;
and I

have myself seen a young orang put a stick into a crevice, slij)

nis hand to tnc other end, and use it in the proper manner as a

icver. The tamed elephants in India are well known to break

off branches ol trees and use them to drive away the flies
;
and

this same act has Iseen observed in an elephant in a state ot

nature.** I have seen a young orang, when she thought she was
going to be whipped, cover and protect herself with a blanket or

straw. In these several cases stones and sticks were employed

as implements
;
but they are likewise used as weapons. Brehm'**

states, on the authority of the well-known traveller Schimper,

that in Abyssinia when the baboons belonging to one species

(C. (fdada) descend in troops from the mountains to ]»luuder the

fields, they sometimes encounter troops of another species

(C. liamadryas), and then a fight ensues. The Gcladas roll

down great stones, which the Uamadryas try to avoid, and then

both species, making a great uproar, rush furiously against each

other. Brehm, when, accompanying the Duke of Coburg-Grotha,

aided in an attack with fire-arms on a troop of baboons in the

pass of Monsa in Abyssinia. The baboons in return rolled so

many stones down the mountain, some as largo as a man’s head,

that the attackers had to beat a hasty retreat ;
and the pass was

Savage and Wyman in * Boston 1830, s. 51-50.

Journal of Nat. Hist.* vol. iv. 1843- *• The * Indian Field,* March 4,

44, p. 383. 1871.
••

‘ Saugethii’ic von Paraguay,* * Thierlcben,* B. i. ». 79, 82.

Q
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aotually closed for a time against the carayan. It deseryee

notice ^at these baboons thus acted in concert. Mr. Wallace^
on three occasions saw female orange, accompanied by their

yonng, breaking off branches and the great spiny fmit of the

tree, with every appearance of rage; causing such a
**shower of missiles as effectually kept us from approaching too
•*near the tree.^ As I have repeatedly seen, a chimpanzee will

throw any object at hand at a person who offends bim
; and the

before mentioned baboon at the Cape of Good Hope prepared
mud for the purpose.

In the Zoological Gardens, a monkey, which had weak teeth,

used to break open nuts with a stone
; and 1 was assured by the

keepers that after using the stone, he hid it in the straw, and
would not lot any other monkey touch it Here, then, we have
the idea of prepay ; but tliis idea is common to every dog with
a bone, and to most or all birds with their nests.

The Duke of Argyll^ remarks, that the fashioning of an
implement for a special purpose is absolutely peculiar to man

;

and he considers ^at this forms an immeasurable gulf between
him and the brutes. This is no doubt a very important dis-

tinction
;
but there appears to me much truth in Sir J. Lubbock's

suggestion,^ that when primeval man first used fiint-stones for

any purpose, he would have accidentally splintered them, and

would then have used the sharp fragments. From this step it

would be a small one to break the flints on purpose, and not a

very wide step to fashion them rudely. This latter advance,

however, may have taken long ages, if wo may judge by the

immense interval of time which elapsed before the men of the

neolithic period took to grinding and polishing their stone tools.

In breaking the flints, as Sir J. Lubbock likewise remarks,

sparks would have been emitted, and in grinding them heat

would have been evolved: thus the two usual methods of

“ obtaining fire may have originated." The nature of fire would

have been known in the many volcanic regions where lava

occasionally flows through forests. The anthropomorphous

apes, guided probably by instinct, build for themselves tem-

porary platforms ;
but as many instincts are largely controlled

by reason, the simpler ones, such as this of build^g a platform,

might readily pass into a voluntary and conscious act. The

orang is known to cover itself at night with the leaves of the

Paodanus ;
and Brehm states that one of his baboons used to

protect itself from the heat of the sun by throwing a straw-mat

** ‘The Malay Archipelago,* vol. 145, 147.

A 1S69, p. 87.
** * Prehiatorie Timee|* 1865,

n * Primeral Man,* 1869, pp 478^ Ik.
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oret its head. In these seTeral habits, we probably see the first

steps towards some of the simpler arts, such as mde architecture

and dress, as they arose amongst the early progenitors of man.
Ahntraction, General Conceptions, Sdf-^onsciousTiess, Mental

individuality, would be very difficult for any one with even
much more knowledge than 1 possess, to determine how far

anlTTials exhibit any traces of these high mental powers. This
difficulty arises from the impossibility of judging what passes

through the mind of an animal ; and again, the fact that writers

differ to a great extent in the meaning which they attribute to

the above terms, causes a further difficulty. If one may judge
firom various articles which have been published lately, the

greatest stress seems to be laid on the supposed entire absence

in animals of the power of abstraction, or of forming general

concepts. But when a dog sees another dog at a distance, it is

often clear that he perceives that it is a dog in the abstract
;
for

when he gets nearer his whole manner suddenly changes, if the

other dog be a friend. A recent writer remarks, that in all such
cases it is a pure assumption to assert that the mental act is

not essentially of the same nature in the animal as in man. It

either refers what he perceives with his senses to a mental

concejit, then so do both.^ When I say to my terrier, in an
eager voice (and I have made the trial many times), Hi, hi,

where is it?” she at once takes it as a sign that something is to

be hunted, and generally first looks quickly all around, and
then rushes into the ntarest thicket, to scent for any game, but

finding nothing, she looks up into any neighbouring tree for a

squirrel. Now do not these actions clearly shew that she had in

her mind a general idea or concept that some animal is to be
discovered and hunted ?

It may be freely admitted that no animal is self-conscious,

if by this term it is implied, that he reflects on such points, as

whence he comes or whither he will go, or what is life and death,

and so forth. But how can we feel sure that an old dog with an
excellent memory and some power of imagination, as shewn by

his dreams, never reflects on his past pleasures or pains in the

chase ? And this would be a form of self-consciousness. On the

other hand, as Buchner^ has remarked, how little can the hard-

worked wiife of a degraded Australian savage, who uses very

few abstract wfrds, and cannot count above four, exert her self-

oonsciousness, or reflect on the nature of her own existence. It

is generally admitted, that the higher animals possess memory,

^ Mr. Hookhom, in a letter to ** * Conferences sur la Th^orie
FroC Max Muller, in tbs * Birming- Darwinienne,* French traaelii.

Urn Kews,’ May 1873. 16Se p. 138.
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attentioiii MBooiatkm, and eTen Bcnxie imagixiati(m and reason.

If these pomra, which difSar much in diffiirent animals, are

capable of improTement, there seems no great improbability in

more complex fsonlties, such as the higher forms of abstraction,

and self-oonsciotisness, &o*, haying been eyolved through the

deyelopment and combination of the simpler ones. It has been
nrged against the views here maintained, that it is impossible

to saj at what point in the ascending scale animals become
capable of abstraction, &c. ; but who can say at what age this

occurs in our young children ? We see at least that such powers
ore developed in children by imperceptible degrees.

That animals retain their mental individuality is unquestion*
able. When my voice awakened a train of old associations in

the mind of the before-mentioned dog, he must have retained

his mental individuality, although every atom of his brain had
probably undergone change more than once during the interval

of five years. This dog might have brought forward the

argument lately advanced to crush all evolutionists, and said,

abide amid all mental moods and all material changes. . . .

** The teaching that atoms leave their impressions as legacies to

other atoms falling into the places they have vacated is con-
**
tradictory of the utterance of consciousness, and is therefore

** false ; but it is the teaching necessitated by evolutionism, con*
' sequently the hypothesis is a false one.”**

Zaw^oa^.—-This fewulty has justly been considered as one of

^e chief distinctions between man and the lower animals. But
man, as a highly competent judge, Archbishop Whately remarks,
**

is not the only animal that can make use of language to express
“ what is passing in his mind, and can understand, more or less,

“what h so expressed by another.”*^ In Paraguay the Cehus

azarcB when excited utters at least six distinct sounds, which
excite in other monkeys siTnilRr emotions.** The movements of

the features and gestures of monkeys are understood by us, and
ti'ey partly understand ours, as Eengger and others declare. It

ii a ntGiB remarkable fact that the dog, since being domesticated,
has learnt to bark** in at least four or five distinct tones.

Although barking is a new art, no doubt the vrild parent-species
of the dog expressed their feelings by cries of various kinds.
With the domesticated dog we have the bark of eagerness, as in

thechase; that of anger, as well as growling; the yelp or howl of

despair, as when shut up ; the baying at night
; the bark ofjoy, aa

** TIm R«r. Dr. J. lf<Cuia, Unti* ** Resgger, ibid. s. 45.
Darwinism,* 1869, p. 13. *• Set mr ‘ VarUtion of Ami*

** Qaotid in ‘Aatliropolcgical Re- mmls and Plants undar Domaitioi^
flaw • 1864, p. 158. tioa,* roL L p, 27.
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when starting on a walk with hia xnastor ; and the yery distinct

one of demand or enpplication, as when wishing for a door or

window to be opened. Aocorcling to Honzean, who paid par«

ticnlar attention to the sntjeot^ the domestic fowl ntten at least

a dozen significant sonnds.^ *

Tho habitual use of articulate language is, howerer, peculiar

to man ; but he uses, in common with the lower animals, inarti*

culate cries to express his meaning, aided by gestures and the
movements of the muscles of the This especially holds

good with the more simple and vivid feelings, which are but
little connecteii with our higher intelligence. Our cries of pain,

fear, surprise, anger, together with their appropriate actions,

and tho murmur of a mother to her beloved child, are more
expressive than any words. That which distinguishes man
from the lower animals is not the understanding of articulate

sounds, for, os every one knows, dogs imdcrstand many words
and sentences. In this respect they are at the same stage of

development as infants, between the ages of ten and twelve

months, who understand many words and short sentences, but
cannot yet utter a single word. It is not tho mere articulation

which is our distinguishing character, for parrots and other

birds possess this power. Nor is it the mere capacity of con-

necting definite sounds with definite ideas ; for it is certain that

some parrots, which have been taught to speak, connect un-
erringly words with things, and persons with events.®* The
lower animals differ from man solely in his almost infinitely

larger power of associating together the most diversified

•• <Facalt4s Mentales des Ani-

mnuz/ tom. ii. 1872, p. 346-349.

See a discussion on this subject

in Mr. E. B. Tylor’s very interesting

work, * Researches into the Early

History of Mankind,* 1865, chaps,

ii. to ir.

** 1 have received several detailed

accounts to this effect. Admiral
Sir J. Suliran, whom 1 know to be

a careful observer, assures me that

an African parrot, long kept in his

father’s house, invariably called

certain persons of the household, as

well as visitors, by their names. He
said ** good morning” to every one at

breakfast, and ** go^ night ” to each
ns they left the room at night, and
never reversed these saiuutions.

To Sir J. Snllvan's father, he nted

to ada to the **good morning” a
short sentence, which was never
once repeated after his father’s

death. He scolded violently a
strange dog which came into the

room through the open window;
and he scolded another parrot (say*

ing “you naughty polly”) which

had got out of its cage, and was
eating apples on the kitchen table.

See also, to the same effect, Honaeau
on parrots, * Facultds Mentales,*

tom. ii. p. 309. Dr. A. Moschkan
informs me that he knew a starling

which never made a mistahe in

saying in German “ good morning **

to persons arriving, and “ go^*
bye, old fellow,” to those departing.

1 could add several other auch
cases.
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BoimdB and ideas; and this obTionsly depends on iha high

deyelopment of his mental powers.

As Home Took, one of the founders of the noble science of

philology, observes, language an art, like brewing or baking;

but writing would have been a better simile. It certainly is not

a true instinct, for every language has to be learnt. It differ^

however, widely from all ordinary arts, for man has an in-

stinctiye tendency to speak, as we see in the babble of our
young children ;

whilst no child has an instinctive tendency to

brew, bake, or write. Moreover, no philologist now supposes

that any language has been deliberately invented; it has been

slowly and unconsciously developed by many steps." The
sounds uttered by birds offer in several respects the nearest

analogy to language, for all the members of the same species utter

the same instinctive cries expressive of their emotions ; and all

the kinds which sing, exert their power instinctively; but the

actual song, and even the call-notes, are learnt from their

parents or foster-parents. These sounds, as Daines Barrington*^

has proved, are no more innate than language is in man.**

The first attempts to sing " may bo compared to the imperfect

endeavour in a child to babble.” Tho young males continue

practising, or as the bird-catchers say, “ recording,” for ten or

eleven months. Their first essays show hardly a rudiment of

the future song; but as they grow older we can perceive what
they are aiming at ; and at last they are said ” to sing their

song round.” Nestlings which have learnt the song of a distinct

species, as with the canary-birds educated in the Tyrol, teach

and transmit their new song to their offspring. The slight

natural differences of song in the same species inhabiting

different districts may be appositely compared, as Barrington

remarks, ”to provincial dialects;” and the songs of allied,

though distinct species may be compared with the languages of

distinct races of man. 1 have given the foregoing details to

shew that an instinctive tendency to acquire an art is not

peculiar to man.
With respect to the origin of articulate language, after having

read on the one side the highly interesting works of Mr. Hens-

** See aome good remarks on this gards the immediate end t# be

head by Prof Whitney, in his ^ attained
; unconsciously as regards

* Oriental and Linguistic Studies,’ ** the further consequences ot‘ the

1873, p. 354. fie observes that the ** act.**

desire of communication between ** Hon. Daines Harrington In

man is the living force, which, ^Philosuph. Transactiuas,* 177o, p.

in the development oi language, 262. Sm oIk Dureau de la Halle.
** works both consciously and un- in *Ann. des. Sc. Nat* 3rd senos,
“ eoaedomly consdonaly as re- Zoolog. tom. z. p. 119.
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leigh Wedgwood, ttie Eey. F. Farrar, and Prof. Schleicher," and
the celebrated lectnres of Prof. Max Muller on the other side, I
cannot doubt that language owes its origin to the imitation and
modification of various natural sounds, the voices of other

animals, and man's own instinctive cries, aided signs and
gestures. When we treat of sexual selection we shall see that

primeval man, or rather some early progenitor of man, probably

first used his voice in producing true musical cadences, that is

in singing, as do some of the gibbon-apes at the present day

;

and we may conclude from a widelynspread analogy, that tliis

power would have been especially exerted during the courtship

of the sexes,—would have expressed various emotions, such as

love, jealousy, triumph,—and would have served as a challenge to

rivals. It is, therefore, probable that the imitation of musical

cries by articulate sounds may have given rise to words expres-

sive of various complex emotions. The strong tendency in our
nearest allies, the monkeys, in microcephalous idiots,^ and in

the barbarous races of mankind, to imitate whatever they hear

deserves notice, as bearing on the subject of imitation. Since

monkeys certainly understand much that is said to them by
man, and when wild, utter signal-cries of danger to their

fellows
;

and since fowls give distinct warnings for danger on

the ground, or in the sky from hawks (both, as well as a third

cry, intelligible to dogs),'^** may not some unusually wise ape-like

animal have imitated the growl of a beast of prey, and thus

told his fellow-monkeys the nature of the expected danger ? This

would have been a first step in the formation of a language.

As the voice was used more and more, the vocal organs would
have been strengthened and perfected through the principle of

the inherited effects of use ; and this would have reacted on the

power of speech. But the relation between the continued use of

language and the development of the brain, has no doubt been

far more important. The mental powers in some early pro-

genitor of man must have been more highly developed than in

** ‘On the Origin of Language,* *• Vogt, ‘Memoire sur les Micro-

by H. Wedgwood, 1866, ‘Chapters cephales,' 1867, p. 169. With ro-

on Language,* by the Rev. F, W, spect to savages, I have given some
Farrar, 1865. These works are facts in my * Journal of Researches,*

most interesting. See also ‘De la &c., 1845, p. 206.

Phys. et de Parole,* par Albert See clear evidence on this head

Lemoine, 1865, p. 190. The work in the two works so often quoted,

on this subject, by the late Prof, by Brehm and Rengger.

Aug. Schleicher, has been translated " Houzeau gives a very curious

by Dr. Bikkers into English, under account of his observations on thia

the title of ‘ Darwinism tested by subject in his * Faculty Mentalet
the Science of Language,’ 1869 des Animaux,* tom. ii., p. 348.



88 The Descent ofMan. Pabt

any existing ape, before even the most imperfect form of speech
could have come into use

;
but we may confidently believe that

the continued use and advancement of this power would have
reacted on the mind itself, by enabling and encouraging it to

carry on long trains of thought A complex train of thought

can no more be carried on without the aid of words, whether
spoken or silent, than a long calculation without the use of

figures or algebra. It appears, also, that even an ordinary train

of thought almost requires, or is greatly facilitated by some
form of language, for the dumb, deaf, and blind girl, Laura
Bridgman, was observed to use her fingers whilst dreaming.®"

Nevertheless, a long succession of vivid and connected ideas may
pass through the mind without the aid of any form of language,

as we may infer from the movements of dogs during their

dreams. We have, also, seen that animals are able to reason

to a certain extent, manifestly without the aid of language.

The intimate connection between the brain, as it is now
developed in us, and the faculty of speech, is well shewn by

tliose curious cases of brain-disease in which speech Is specially

affected, as when the power to remember substantives is lost,

whilst other words can be correctly used, or where substantives

of a certain class, or all except the initial letters of substantives

and proper names are forgotten.®® There is no more improb-

ability in the continued use of the mental and vocal organs

leading to inherited changes in their structure and functions,

than in the case of handwriting, wliich depends partly on the

form of the hand and partly on the disposition of the mind
;
and

hand-writing is certainly inherited.®^

Several writers, more especially Prof. Max Miiller,®^ have

lately insisted that the use of language implies the power o£

forming general concepts
;
and that as no animals are supix)scd

to possess this power, an impossible barrier is formed l)etweon

them and man.®* With respect to animals, I have already

See remarks on this head by

Dr. Mautlsley, ‘The Physiology and

Pathology of Mind,' 2Qd edit. 1868,

p. 199.
** Many curiona cases have been

recorded. See, for instance, Dr.

Ikiteman *On Aphasia,* 1870, p. 27,

31, 53, 100. &c. Abo, ‘Inquiries

Concerning the Intellectual Powers,

oy Dr. Abercrombie, 1838, p. 150.

‘The Variation of Animale

and Plants under Domestication,’

foi. ii. p. 6.

•* Lectures on ‘Mr. Darwin’s Phi-

losophy of Language,’ 1873.

The judgment of a distin-

guished philologist, such as Prof.

Whitney, will have far more weight
on this point than anything that

1 can say. He rem^irks (‘Oriental

and Linguistic Studies,* 1873, p
297), in speaking of hieek’s views .

“Because on the grand scale Ian-

“ guage is the necessary auxiliary
“ of thought, indispensable to tiiV

“ development of the power of
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ondcaYoured to show that they have this power, at least in a

rude and incipient degree. As far as concerns infants of from

ten to eleven months old, and deaf-mutes, it seems to mo in-

credible, that they should be able to connect certain sounds with

certain general ideas as quickly as they do, unless such ideas

were already formed in their minds. The same remark may bo

extended to the more intelligent animals
;
as Mr. Leslie Stephen

observes,®* A dog frames a general concept of cats or sh^p,
and knows the corresponding words as well as a philosopher.

“ And the capacity to understand is as good a proof of vocal

intelligence, though in an inferior degree, as the capacity to
“ speak.”

Why the organs now used for speech should have been

originally perfected for this purpose, rather than any other

organs, it is not difficult to see. Ants have considerable powers
of intercommunication by means of their antennce, as shewn by
Huber, who devotes a whole chapter to their language. We
might have used our fingers as efficient instruments, for a

person with practice can report to a deaf man every word of a

speech rapidly delivered at a public meeting; but the loss of

our hands, whilst thus employed, would have been a serious

inconvenience. As all the higher mammals possess vocal organs,

constructed on the same general plan as ours, and used as a

means of communication, it was obviously probable that these

same organs would be still further developed if the power of

communication had to be improved
;
and this has been efibcted by

the aid of adjoining and well adapted parts, namely the tongue

and lips.®* The fact of the higher apes not using their vocal

organs for speech, no doubt depends on their intelligence not

having been sufficiently advanced. The possession by them of

“ thinking, to the distinctne.ss and
“ variety and complexity of cogni-
“ tions to the full mastery of con-
“ .sciousness

;
therefore he would

“ fain make thought absolutely im-
“ possible without speech, identify-
“ ing the faculty with its instru-
“ mont. He might just as reason*
** ably assert that the human hand
“ cannot act without a tool. With
such a doctrine to start from, he

cannot stop short of Muller’s
** worst paradoxes, that an infant

(m /ans, not speaking) is nut a
^ human being, and that deaf-mutes
do not become possessed of reason

until they learn .0 twist their

“ fingers into imitation of spoken
“ words.” Max Muilcr gives 10

italics (‘Lectures on Mr. Darwin’s

Philosophy of Language,’ 1873,

third lecture) the following aphor-

i^m : “ There is no thought with-
“ out words, as little as there aiv

“ woids without thought.” What
a strange definition must here be

given to the word theught I

** ‘ Iis^avs on Free-lh:aking,* &c.,

1873, p. 8i
•* See some good remarks to tnii

ellect by Dr. Maudsley, * The Phy-

biology and Pathology of Mind,

1888, p. 199.
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organa, which with long-continned practice might have been

used for speech, although not thus used, is paralleled by the

case of many birds which possess organs fitted for singing,

though they never sing. Thus, the nightingale and crow have

vocal organs similarly constructed, these being used by the

former for diversified song, and by ^e latter only for croaking.®*

If it be asked why apes have not had their intellects developed

CO the same degree as that of man, general causes only can be

assigned in answer, and it is unreasonable to expect anything

more definite, considering our ignorance with respect to the

successive stages of development through which each creatuie

has passed.

The formation of different languages and of distinct species,

and the proofs that both have been developed through a gradual

process, are curiously parallel.®^ But we can trace the formation

of many words further back than that of species, for we can

I)erceive how they actually arose from the imitation of various

sounds. We find in distinct languages striking homologies due
to community of descent, and analogies due to a similar process

of formation. The manner in which certain letters or sounds

change when others change is very like correlated growth. We
have in both cases the reduplication of parts, the effects of long-

continued use, and so forth. The frequent presence of rudi-

ments, both in languages and in species, is still more remarkable.

The letter m in the word am, means J

;

so that in the expres-

sion 1 am, a. superfluous and useless rudiment has been retained.

In the spelling also of words, letters often remain as the rudi-

ments of ancient forms of pronunciation. Languages, like

orgamc beings, can be classed in groups under groups
;
and they

can be classed either naturally according to descent, or arti-

ficially by other characters. Dominant languages and dialects

spread widely, and lead to the gradual extinction of other

tongues. A language, like a species, when once extinct, never,

as Sir C. Lyell remarks, reappears. The same language never

has two birth-places. Distinct languages may be crossed or

blended together.®* We see variability in every tongue, and new

** Macgillirray, * Hist, of British display any nnasual capacity for

Birds,* toL ii. 1839, p. 29. An imitation. * Researchoi in Zoology,

excellent obserrer, Mr. Blackwall, 1834, p. 158.

remarks that the magpie learns to the very interesting pa-

pronoonoe single words, and eren rallelism between the development

short sentences, more readily than of species and languages, given by

almost any other British bird ; yet, Sir C. Lyell in * The Geolog. Kvi-

as he adds, after long ana ciosely deuces of the Antiquity of Man,*

inrettigating its habits, he has 1863, chap. xxiiL

•ever known it, in a state of nstnre, ** See remarks to this effect b?
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words are oontmnally cropping up; but as there is a limit to

the powers of the memory, single words, like whole languages,

gradually become extinct As Max Muller^ has well re«

marked :
—** A struggle for life is constantly going on amongst

"the words and grammatical forms in each language. The
" better, the shorter, the easier forms are constantly gaining the
" upi)er hand, and they owe their success to their own inherent
" virtue.” To these more important causes of the survival of

certain words, mere novelty and fashion may be added; for

there is in the mind of man a strong love for slight changes in all

things. The survival or preservation of certain favoured words
in the struggle for existence is natural selection.

The perfectly regular and wonderfully complex construction

of the languages of many barbarous nations has often been
advanced as a proof, either of the divine origin of these lan-

guages, or of the high art and former civilisation of their

founders. Thus F. von Schlegel writes: "In those languages
" which appear to be at the lowest grade of intellectual culture,
" we frequently observe a very high and elaborate degree of art
" in their grammatical structure. This is especially the case
" with the Basque and the Lapponian, and many of the Ame-
" rican languages.*’^ But it is assuredly an error to speak of

any language as an art, in the sense of its having been elabor-

ately and methodically formed. Philologists now admit that

conjugations, declensions, &c., originally existed as distinct

words, since joined together; and as such words express the

most obvious relations between objects and persons, it is not

surprising that they should have been used by the men of most
races during the earliest ages. With respect to perfection, the

following illustration will best shew how easily we may err : a
Crinoid sometimes consists of no less than 150,000 pieces of

shell, all arranged with perfect symmetry in relating lines

;

but a naturalist does not consider an animal of this kind as

more perfect than a bilateral one with comparatively few parts,

and with none of these parts alike, excepting on the opposite sides

of the body. He justly considers the dijfferentiation and special-

isation of organs as the test of perfection. So with languages *

the most symmetrical and complex ought not to be ranked above

irregular, abbreviated, and bastardised languages, which have

the Rev. F. W. Farrar, in an in- Quoted by C. S. Wake, ‘ Cbap«
tcresting article, entitled * Philo- ters on Han,’ 1868, p. 101.

logy and Darwinism’ in ‘Nature,’ Bnckland, ‘Bridgewater Tree-

March 24th, 1870, p. 528. tiae,’ p. 411.
** ‘Nature,* Jan. 6th, 187C p. 267.
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borrowed eixpressiye words and useful forms of oonstmotion from
Tarions conquering, conquered, or immigrant races.

From these few and imperfect remarks I conclude that the

extremely complex and regular construction of many barbarous

languages, is no proof that they owe their origin to a special

act of creation.^^ Nor, as we have seen, docs the faculty of

articulate speech in itself offer any insuperable objection to

the belief that man has been developed from some lower

form.

Semt of Beauty,—This sense has been declared to be peculiar

to man. I refer here only to Ihe pleasure given by certain

colours, forms, and sounds, and which may fairly be called a

sense of the beautiful
;
with cultivated men such sensations are«

however, intimately associated with complex ideas and trains of

thought. WTien we behold a male bird elaborately displaying

his graceful plumes or splendid colours before the female,

whilst other birds, not thus decorated, make no such display,

it is impossible to doubt that she admires the beauty of her

male partner. As women everywhere deck themselves with

these plumes, the beauty of such ornaments cannot bo disputed.

As we shall see later, the nests of humming-birds, and the

playing passages of bower-birds are tastefully ornamented
wilh gaily-coloured objects; and this shews that they must
receive some kind of pleasure from the sight of such things.

With the great majority of animals, however, the taste for the

beautifal is confined, as far as we can judge, to the attractions

of the opposite sex. The sweet strains poured forth by many
male bir^ during the season of love, are certainly admired by
the females, of which fact evidence will hereafter be given. If

female birds had been incapable of appreciating the beautiful

colours, the ornaments, and voices of their male partners, all the

labour and anxiety exhibited by the latter in displaying their

charms before the females would have been thrown away ; and
this it is impossible to admit. Why certain bright colours

should excite pleasure cannot, I presume, be explained, any

more than why certain flavoxurs and scents arc agreeable ; but

habit has something to do with the result, for that which is at

first unpleasant to our senses, ultimately becomes pleasant, and

habits are inherited. With respect to sounds, Helmholtz has

explained to a certain extent on physiological principles, why
harmonics and certain cadences are agreeable. But besides

this, sounds frequently recurring at irregular intervals are

See Mme good remarks on the J. Lnblock, ‘Origin of C.vilisatioOi

•inpUficatioii of laacnages, by Sir 1870, p. 278.
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highly disagreeablei as every one will admit who has listened at

night to the irregular flapping of a rope on board ship. The
same principle seems to come into play with vision, as the

eye prefers symmetry or figures with some regular recurrence.

Patterns of this kind are employed by even the lowest savages

as ornaments; and they have been developed through sexual

selection for the adornment of some male am'mals. Whether we
can or not give any reason for the pleasure thus derived from

vision and hearing, yet man and many of the lower animals ore

alike pleased by the same colours, graceful shading and forms,

and the same sounds.

The taste for the beautiful, at least as far as female beauty is

concerned, is not of a special nature in the human mind; for it

differs widely in the different races of man, and is not quite the

same even in the different nations of the same race. Judging
from the hideous ornaments, and the equally hideous music

admired by most savages, it might be urged that their SBsthetic

faculty was not so highly developed as in certain animals, for

instance, as in birds. Obviously no animal would be capable of

admiring such scenes as the heavens at night, a beautiful land-

scape, or refined music; but such high tastes are acquired

through culture, and depend on complex associations ; they are

not enjoyed by barbarians or by uneducated persons.

Many of the faculties, which have been of inestimable service

to man for his progressive advancement, such as the powers of

the imagination, wonder, curiosity, an undefined sense ofbeauty,

a tendency to imitation, and the love of excitement or novelty,

could hardly fail to lead to capricious changes of customs and
fashions. 1 have alluded to this point, because a recent writer

has oddly fixed on Caprice ** as one of the most remarkable and

"typical differences l:>etween savages and brutes.” But not

only can we partially understand how it is that man is from

various conflicting infiuences rendered capricious, but that

the lower animals are, os we shall hereafter see, likewise capri-

cious in their affections, aversions, and sense of beauty. There

is also reason to suspect that they love novelty, for it own sake.

Bdxff in God—lUligion,—There is no evidence that man was
aboriginally endowed with the ennobling belief in the existence

of an Omnipotent God. On the contrary there is ample evidence,

derived not from hasty travellers, but from men who have Iciig

resided with savages, that numerous races have existed, and still

exist, who have no idea of one or more gods, and who have no

‘The Spectator/ Dec. 4th, 1869, p. 1 480.



94 TAe Discent ofMan. Pabt t

words in their languages to express such an idea.'^ The question

is of oouise wholly distinot from that higher one, whether there

exists a' Creator and Buler of the universe; and this has Ix^en

answered in the affirmative bysome of the highest intellects that

have ever existed.

If, however, we include under the term " religion ” the belief

in unseen or spiritual agencies, the case is wholly different; for

this belief seems to be univei^ with the less civilised races.

Kor is it difficult to comprehend how it arose. As soon as the

important fficulties of the imagination, wonder, and curiosity,

together with some power of reasoning, had become partially

developed, man would naturally crave to understand what was
passing around him, and would have vaguely speculated on his

own existence. As Mr. MTjennan’* has remarked, “ Some explan-
" ation of the phenomena of life, a man must feign for himself*
" and tojudge from the universality of it, the simplest hypothesis.
** and the first to occur to men, seems to have been that natural

phenomena are ascribable to the presence in animals, plants,

" and things, and in the forces of nature, of such spirits prompting
**
to action as men are conscious they themselves possess.” It

is alfio probable, as Mr. Tylor has shewn, that dreams may have
first given rise to the notion of spirits ; for savages do not readily

distinguish between subjective and objective impressions. When
a savage dreams, the figures which appear before him are

believed to have come from a distance, and to stand over him

;

or “ the soul of the dreamer goes out on its travels, and comes
“ home with a remembrance of what it has seen.”^* But until

See an excellent article on this

subject by the Ker. F. W. Farrar,

in the * Anthropological Review,’

Aug. 1864, p. ccxrii. For further

ftctf see Sir J. Lubbock, * Pre-

historic Times,* 2nd edit. 1869, p.

564; and espedally the chapters on
firiigkm in his *€^in of Civilisa-

tiott/ 1870.
** * The Worship of Animals and

Plants,* in the * Fortnightly Review,*

Oct 1, 1869, p. 422.

ifylor, * Early History of Mao-
kiad,* 1865, p. 6. See also the

three striking chapters on the Do*

valopment of Religion, in Lubbock’s
* Origin of Civilisation,* 1870. In a
Jihe manner Mr. Herbert Spencer,

ia his ingenious essay in the * Fort-

ti^ar Review* (Mbj 1st, 1870,

f, 535X aooonats for the earliest

forms of religious belief throughout

the world, by man being led thrcueh
dreams, shadows, and other causes,

to look at himself as a double

essence, corporeal and spiritual. As
the spiritual being is supposed to

exist after death and to be power-

ful, it is propitiated by various gifts

and ceremonies, and its aid invoked.

He then further shews that names
or nicknames given from some
animal or other object, to the early

progenitors or founders of a tribe,

are supposed after a long interval

to represent the real progenitor of

the tribe; and such animal or object

is then naturally believed still to

exist as a spirit, is held sacred, and
worshipped as a god. Nevertheless

1 cannot but suspect that there is

a still earlier and ruder stage, when
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the &caltieB of imagination, curiosity, reason, &c., had been

fiiirly well developed in the mind of man, his dreams would not

have led him to believe in spirits, any more than in the case of

a dog.

The tendency in savages to imagine that natural objects and
agencies are animated by spiritual or living essences, is perhaps

illustrated by a little fact which 1 once noticed : my dog, a full-

grown and very sensible animal, was lying on the lawn during a

hot and still day ; but at a little distance a slight breeze occa-

sionally moved an open parasol, which would have been wholly

disregarded by the dog, had any one stood near it. As it was,

every time that the parasol slightly moved, the dog growled

fiercely and barked. Ho must, I think, have reasoned to himself

in a rapid and unconscious manner, that movement without any
apparent cause indicated the presence of some strange living

agent, and that no stranger had a right to bo on his territory.

The belief in spiritual agencies would easily pass into the

belief in the existence of one or more gods. For savages would
naturally attribute to spirits the same passions, the same love of

vengeance or simplest form of justice, and the same affections

which they themselves feel. The Fuegians appear to be in this

respect in an intermediate condition, forwhen the surgeon on board
the "Beagle” shot some young ducklings as specimens, York
Minster declared in the most solemn manner, " Oh, Mr. Bynoe,
" much rain, much snow, blow much and this was evidently

a retributive punishment for wasting human food. So again he

related how, when his brother killed a " wild man,” storms long

raged, much rain and snow fell. Yet we could never discover

that the Fuegians believed in what wo should call a God, or

practised any religious rites ; and Jemmy Button, with justifiable

pride, stoutly maintained that there was no devil in his land.

This latter assertion is the more remarkable, as with savages the

belief in bad spirits is far more common than that in good

Dues.

The feeling of religious devotion is a highly complex one,

consisting of love, complete submission to an exalted and

mysterious superior, a strong sense of dependence,’^ fear,

reverence, gi*atitude, hope for the future, and perhaps other

elements. No being could experience so complex an emotion

asything which manifests power or

movement is thought to be endowed
with some form of life, and with

mental faculties analcgeus to our

own.

See nn able article on the
‘ Physical Klemcnts of Religion,’ by

Hr. L. Owen Pike, in * Anihropolog,

BtTieu,’ April, 1870, p. IxUL



The Descent of Man. Part 106

until adynnoed in his intellectual and moral faculties to at least

a moderately high leveL Neyertheless, we see some distant

approach to this state of mind in the doep love of a dog for his

master, associated with complete submission, some fear, and
perhaps other feelings. The behaviour of a dog when returning

to his master after an absence, and, as I may add, of a monkey
to his beloved keeper, is widely different from that towards their

fellows. In the latter case the transports of joy appear to bo
somewhat less, and the sense of equality is shown in every action.

Professor Braubach goes so far as to maintain that a dog looks

on his master as on a god.^^

The same high mental faculties which first led man to believe

in unseen spiritual agencies, then in fetishism, polytheism, and
ultimately in monotheism, would infallibly lead liim, as long as

his reasoning powers remained poorly developed, to various

strange superstitions and customs. Many of these are terrible

to think of—such as the sacrifice of human beings to a blood-

loving god
;
the trial of innocent persons by the ordeal of poison

or fire; witchcraft, &c.—yet it is well occasionally to reflect on

these superstitions, for they shew us what an infinite debt of

gratitude we owe to the improvement of our reason, to science,

and to our accumulated knowledge. As Sir J. Lubbock^ has well

observed, ** it is not too much to say that the horrible dread of

“ unknown evil hangs like a thick cloud over savage life, and
embitters every pleasure.” These miserable and indirect

consequences of our highest faculties may l>c compared with the

incidental and occasional mistakes of the instincts of the lower

animals.

"
* Religion, Moral, &c., der Dar- '• ‘Prehistoric Tunes’ 2nii edil.

win’sehen Art-Lehrc,’ 1869, s. 53. p. 571. In this work (p. 571)
It is <^aid (Dr. W. Lauder Lindsay, there xmII be lound an excellent

^Jcurnal of MeuLil Science,* 1871, account <d' the many stransre r.u4

p. 43), that Bacon long ago, and the capr.ciou.> cu^Iotus (»f Havagee.

poe . Borns, held the sasie notion.
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CHAPTEE IV.

UourABtBOM or tub Hbntai. Powxbs of Mar and tbb
Lower Aitimals

—

continued.

The moral sense— Fundamental proposition— The qualities of social

animals’—Origin of sociability-’^truggle between opposed instincts

—

Man a social animal—^The more enduring social instincts conquer other

less persistent instincts—The social virtues alone regarded hy savages

—

The self-regarding virtues acquired at a later stage of development

—

The importance of the judgment of the members of the same community
on conduct—^Transmission of moral tendencies—Summary.

I FULLY subscribe to the judgment of those writers' who
maintain that of all the differences between man and the

lower animals, the moral sense or conscience is by far the

most important. This sense, os Mackintosh^ remarks, " has a

"rightful supremacy over every other principle of human
" action it is summed up in that short but imperious word
ought, so full of high significance. It is the most noble of all

the attributes of man, leading him without a moment’s hesita-

tion to risk his life for that of a fellow-creature
;
or after due

deliberation, impelled simply by the deep feeling of right or

duty, to sacrifice it in some great cause. Immanuel Kant
exclaims, " Duty ! Wondrous thought, that workest neither by
"fond insinuation, flattery, nor by any threat, but merely by
"holding up thy naked law in the soul, and so extorting for

"thyself always reverence, if not always obedience; before
" whom all appetites are dumb, however secretly they rebel

;

" whence thy original ?”*

This great question has been discussed by many writers* of

consummate ability
; and my solo excuse for touching on it, is

the impossibility of here passing it over ;
and because, os far as I

know, no one has approached it exclusively from the side of

natural history. The investigation possesses, also, some in-

' See, for instance, on this subject,

Quatrefagea, * Unite' de TEsp^
Humaine,’ 1861, p. 21, &c.

* * Dissertation on Ethical Philo-
sophy,* 1837, p. 231, &C.

* * Metaplmics of Ethics,* trans-
lated by J. W. Semple, Edinburgh,
:83«, p. 136.

* Mr. Bain gives a list (* Mental

and Moral Science,* 1868, p. 543-

725) of twenty-six British authors

who have written on this subject,

and whose names are familiar to

every reader ;
to these, Mr. Bain*s

own name, and those of Mr. Lecky,

Mr. Shadworth Hodgson, Sir J.

Lubbock, and others, might be

added.

H
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dependont interest, as an attempt to see how iiur the study of
the lower animals throws light on one of the highest psychical

fsonlties of man.
The following proposition seems to me in a high degree

probable-~namely, that any animal whatever, endowed with

well-marked social instincts,^ the parental and filial affections

being here included, would inevitably acquire a moral sense or

conscience, as soon as its intellectual powers had become as well,

or nearly as well developed, as in man. Foiy firstly, the social

instincts lead an animal to take pleasure in the society of its

fellows, to feel a certain amount of sympathy with them, and to

perform various services for them. The services may be of a

definite and evidently instinctive nature
;
or there may be only

a wish and readiness, as with most of the higher social animals;

to aid their fehows in certain general ways. But these feelings

and services are by no means extended to all the individuals of

the same species, only to those of the same association. Secondly,

as Goon as the mental faculties had become highly developed,

images of all past actions and motives would be incessantly

passing through the brain of each individual
;
and that feeling

of dissatisfaction, or even misery, which invariably results, as we
shall hereafter see, from any unsatisfied instinct, would arise,

as often as it was perceiv^ that the enduring and always

present social instinct had yielded to some other instinct, at the

time stronger, but neither enduring in its nature, nor leav^

* Sir B. Brodie, aflei observing all this, he also remarks, ** if, as is

that man is a social animal Q Psy- ** my own belief, the moral feelings

chological Enquiries,’ 1854, p. 192), ** are not innate, but acquired, they

a&ks tue preguant question, ** ought are not for that reason less natu-
** not this to settle the disputed ** ral.” It is with hesitation that 1

** question as to the existence of a venture to differ at all from so
** moral sense?” Similar ideas have profound a thinker, but it can

probiibly occurred to many persons, hardly be disputed that the social

as they did long ago to Marcus feelings are instinctive or innate in

Aurelias. Mr. J. S. Mill speaks, lu the lower animals; and why should

his celebrated work, * Utilitarian- they not be so in man? Mr. Bain

ism,* (1864, pp. 45
, 46), of the social (see, for instance, * The Emotions and

feelings as a *^{>owerful natural the Will,’ 1865, p. 481) and others

sentiment,” and as “the natural believe that the moral sense is ac-

“ basis of sentiment for utilitarian quired by each individual during
“ morality.” Again he says, “ Lake his lifetime. On the general theory
“ the other acquired capacities above of evolution this is at least ex-

“ referred to, the moral faculty, if tremely improbable. The ignoring

“ not a part of our nature, is of all transmitted mental qualities

“ a natural out-growth from it ;
will, as it seems to me, lie hereafter

** capable, like them, in a certain judged as a most serious blemish it

** email degree of springing up spon- the works of Ifr. MilL

taneoiislj .
* Boj in opposition to
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behind it a very vivid impression. It is clear that many in-

stinctive desiresi such as that of hunger, are in their nature of

short duration; and after being satisfied, are not readily or

vividly recalled. Thirdly, after the power of language had been

acquired, and the wishes of the community could be expressed,

the common opinion how each member ought to act for the

public good, would naturally become in a paramount degree

the guide to action. But it should be borne in mind that how-

ever great weight we may attribute to public opinion, our regard

for the approbation and disapprobation of our fellows depends

on sympathy, which, os we shall see, forms an essential part of

the social instinct, and is indeed its foundation-stone. Lastly,

habit in the individual would ultimately play a very important

part in guiding the conduct of each member
; for the social in-

stinct, together with sympathy, is, like any other instinct, greatly

strengthened by habit, and so consequently .would be obedience

to the wishes and judgment of the community. These several

subordinate propositions must now be discussed, and some of

them at considerable length.

It may be well first to premise that I do not wish to maintain

that any strictly social animal, if its intellectual faculties were

to become as active and as highly developed as in man, would
acquire exactly the same moral sense as ours. In the same
manner as various animals have some sense of beauty, though

they admire widely different objects, so they might have a sense

of right and wrong, though led by it to follow widely different

lines of conduct. If, for instance, to take an extreme case, men
wore reared under precisely the same conditions as hive-bees,

there can hardly be a doubt that our unmarried females would,

like the worker-bees, think it a sacred duty to kill their brothers,

and mothers would strive to kill their fertile daughters
;
and no

one would think of interfering.* Nevertheless, the bee, or any

* Mr. H. Sidgwick remarks, ia

an able discussion on this subject

(the ‘Academy,* June 15th, 1872,

(p. 231), “a superior bee, we may
“ feel sure, would aepire to a milder
“ solution of the pojpulation ques-
** tion.” Judging, however, from
the habits of many or most savages,

man solves the problem by female

infanticide, po.yandry at:d promis-

cnous intercourse
;
therefore it may

well be doubted whether it would
be by a milder method. Miss

Cobbe, in commenting Q Darwinism

in Morals,’ ‘Theological Keview,

April, 1872, p. 188-191) on the

same illustration, says, the //nn-

cipUii of social duty woald be thus

reversed
;
and by this, I presume,

she means that the fulfilment of a

social duty would tend to the injury

uf individuals
;
but she overlooks

the fact, which she would doubtless

admit, that the instincts of the bee

have been acquired for the good of

the community. She goes so far an

to say that if the theory of ethioi

advocated in thi<i chapter were ever
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other social animal, would gain in our supposed case, as k
appears to me, some feeling of right or wrong, or a conscience.

For each individual would have an inward sense of possessing

certain stronger or more enduring instincts, and others less

strong or enduring ; so that there would often be a struggle as to

which impulse should be followed; and satisfaction, dissatis-

fisotion, or even misery would be felt, as past impressions were

compared during their incessant passage through the mind. In

this case an inward monitor would toll the animal that it would

have been better to have followed the one impulse rather than

the other. The one course ought to have been followed, and the

other ought not ;
the one would have been right and the other

wrong
;
but to these terms I shall recur.

Sociability.—Animals of many kinds are social
;
we find even

distinct species living together ; for example, some American
monkeys

;
and united flocks of rooks, jackdaws, and starlings

Man shews the same feeling in liis strong love for the dog, which

the dog returns with interest. Every one must have noticed how
miserable horses, clogs, sheep, &c., arc when separated from

their companions, and what strong mutual affection the two
former kinds, at least, shew on their reunion. It is curious to

speculate on the feelings of a dog, who will rest peacefully for

hours in a room with his master or any of the family, without

the least notice being taken of him
;
but if left for a short time

by himself, barks or howls dismally. Wo will confine our

attention to the higher social animals
;
and pass over insects^

although some of these arc social, and aid one another in manj
important ways. The most common mutual service in th<

higher animals is to warn one another of danger by means ol

the united senses of all. Every sportsman knows, as Dr. Jaeger

remarks,^ how difficult it is to approach animals in a herd or

troop. Wild horses and cattle do not, I believe, make anj

danger-signal ; but the attitude of any one of them who first

discovers an enemy, warns the others. Eabbits stamp loudly on

the ground with their hind-feet as a signal : sheep and chamois

do the same with their forefeet, uttering likewise a whistle.

Many birds, and some mammals, post sentinels, which in the

case of seals are said^ generally to be the females. The leader

generally accepted, ** 1 cannot but earth is not held by many persons
** believe that in the hour of their ou so weak a tenure.
** triumph would be sounded the ^ * Die Darwin'sehe Theorie/ s

^ knell m the virtue of mankind I'* 101.

It is to be hoped that the belief in * Mr. R. Brown in * Proc. Zoolog.

the permanence of virtue on this Soc»* 1868, p. 408.
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of a troop of monkeys acts as the sentinel, and utters ones
expressive both of danger and of safety.* Social animals perform

many little services for each other : horses nibble, and cows lick

each other, on any spot which itches: monkeys search each

other for external parasites ; and Brehm states that after a troop

of the Cercopithecm griseo-viridis has rushed through a thorny

brake, each monkey stretches itself on a branch, and another

monkey sitting by, ''conscientiously” examines its fur, and
extracts every thorn or burr.

Animals also render more important services to one another

:

thus wolves and some other beasts of prey hunt in packs, and
aid one another in attacking their victims. Pelicans fish in

concert. The Hamadryas baboons turn over stones to find

insects, &c. ;
and when they come to a large one, as many as can

stand round, turn it over together and share the booty. Social

animals mutually defend each other. Bull bisons in N. America,

when there is danger, drive the cows and calves into the middle

of the herd, whilst they defend the outside. I shall also in a
future chapter give an account of two young wild bulls at

Chillingham attacking an old one in concert, and of two stallions

together trying to drive away a third stallion from a troop of

mares. In Abyssinia, Brehtn encountered a great troop of

baboons, who were crossing a valley : some had already ascended

the opposite moimtain, and some were still in the valley : the

latter were attacked by the dogs, but the old males imme^ately
hurried down from the rocks, and with mouths widely opened,

roared so fearfully, that the dogs quickly drew back. They
were again encouraged to the attack ;

but by this time all the

baboons had reascended the heights, excepting a young one,

about six months old, who, loudly calling for aid, climbed on a

block of rock, and wnn surrounded. Now one of the largest

males, a true hero, came down again from the mountain, slowly

went to the young one, coaxed him, and triumphantly led him
away—the dogs being too much astonished to make an attack.

I cannot resist giving another scene which was witnessed by this

same naturalist ; an eagle seized a young Cercopithecus, which,

by clinging to a branch, was not at once carried off
;
it cried

*oudly for assistance, upon which the other members of the troop,

with much uproar, rushed to the rescue, surrounded the eagle,

• Brehm, * Thierlehen,' B. i. 1864, the eviJence of Alvarez, whose ob-

8. 52, 79. For the case of the serrations Brehm thinks noit^ tniit-

monkeys extracting thorns from worthy. For the cases of the old

each other, see s. 54. With respect mole baboons attacking toe d(^p^

to the Hamadryas turning over see s. 79 ;
and with respect to tkf

stones, the fact is given (s. 76} on s. 50.
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and pnlled ont bo many feathers, that he no longer thought

of his prey, but only how to escape. This eagle, as Brehm
remarks, assuredly would never again attack a single monkey of

a troop.^®

It is certain that associated animals have a feeling of love for

each other, which is not felt by non-social adult animals. How
&r in most cases they actually sympathise in the pains and
pleasures of others, is more doubtful, especially with respect to

pleasures. Mr. Buxton, however, who had excellent means of

observation,*^ states that his macaws, which lived free in Norfolk,

took " an extravagant interest ” in a pair with a nest
;
and when-

ever the female left it, she was surrounded by a troop scream-
“ ing horrible acclamations in her honour.” It is often difficult

to judge whether animals have any feeling for the sufferings of

others of their kind. Who can say what cows feel, when they

surround and stare intently on a dying or dead companion
;
ap-

parently, however, as Houzeau remarks, they feel no pity. That
animaJa sometimes are far from feeling any sympathy is too

certain; for they will expel a wounded animal from the herd, or

gore or worry it to death. This is almost the blackest fimt in

natural history, imless, indeed, the explanation which has been

suggested is true, that their instinct or reason leads them to

expel an injured companion, lest beasts of prey, including man,
should be tempted to follow the troop. In this case their con-

duct is not niuch worse than that of the North American Indians,

who leave their feeble comrades to perish on the plains.; or the

Fijians, who, when their parents get old, or fall ill, bury them
alive.*^

Many animals, however, certainly sympathise with each other’s

distress or danger. This is the case even with birds. Capt.

Stansbury “ found on a salt lake in Utah an old and completely

blind pelican, which was very fat, and must have been well fed

for a long time by his companions. Mr. Blyth, as he informs

Mr. Belt gives the case of a ** * Annals and Mag. of Nat. Hist.,*

spider-monkey (Ateles) in Nicara- November, 18G8, p. 382.

gna, which was heard screaming for ** Sir J. Lubbock, * Prehistorio

nearly two hours in the forest, and Times,* 2nd edit. p. 446.

was foond with an eagle perched ** As quoted by Mr. L. H. Morgan
close by it The bird apparently *• The American Beaver,* 1868, p.

feared to attack as long as it re- 272. Capt. Stansbury also gives an
mained face to face; and Mr. Beit interesting account of the manner
oeiieves, from what he has seen of in which a very young fiehcan,

the habits of these monkeys, that carried away by a 'strong stream,

they protect themselves from eagles was guided and encouraged in its

by keeping two or three together, attempts to reach the shore by hall

^ike Naturalist in Nicaragna," 1874, a dozen old birda

P.U8.
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mO| saw Indian crows feeding two or three of their companions
which were blind

;
and I have heard of an analogous case with

the domestio cock. We may, if we choose, call these actions

instinctive ;
but such cases are much too rare for the develop-

ment of any special instinct.'* I have myself seen a dog, who
never passed a cat who lay sick in a basket, and was a great

friend of his, without giving her a few licks with his tongue, the

surest sign of kind feeling in a dog.

It must be called sympathy that leads a courageous dog to

fly at any one who strikes his master, as he certainly will. I

saw a person pretending to beat a lady, who had a very timid

little dog on her lap, and the trial had never been made before

;

the little creature instantly jumped away, but after the pretended

beating was over, it was really pathetic to see how perseveringly

he tried to lick his mistress’s face, and comfort her. Brehm
states that when a baboon in confinement was pursued to be
punished, the others tried to protect him. It must have been

sympathy in the cases above given which led the baboons and
Cercopitheci to defend their young comrades from the dogs and
the eagle. I will give only one other instance of sympathetic

and heroic conduct, in the case of a little American monkey.
Several years ago a keeper at the Zoological Gardens shewed me
some deep and scarcely healedwoimds on the nape of his own neck,

inflicted on him, whilst kneeling on the floor, by a fierce baboon.

The little American monkey, who was a warm friend of this

keeper, lived in the same large compartment, and was dreadfully

afraid of the great baboon. Neverthelerjs, as soon as he saw his

friend in peril, he rushed to the rescue, and by screams and bites

so distracted the baboon that the man was able to escape, after,

as the surgeon thought, running great risk of his life.

Besides love and sympathy, animals exliibit other qualities

connected with the social instincts, which in us would be called

moral
;
and I agree with Agassiz that dogs possess something

very like a conscience.

Dogs possess some power of self-command, and this does not

appear to be wholly the result of fear. As Braubach'^ remarks,

they will refrain from stealing food in the absence of their

master. They have long l>een accepted as the very type of

fidelity and obedience. But the elephant is likewise very faith-

ful to his driver or keeper, and probably considers him as the

As Mr. Bain states, ** effective ‘ De PEspfece et de la Clane,*
^ aid to a sufferer springs from sjm- 18C9, p. 97.

pathy proper :*** Mental and Moral ‘Die Darwin’sche Art-Lehftv

Science,^ 1868, p. 245. 1869, a. H.
«TkierlebeB, E.i.B.85.



104 The Descent of Man. PaitL

leader of the herd. Dr. Hooker informs me that an elephant,

which he was riding in India, became so deeply bogged that he

remained stuck fast until the next day, when he was extricated

by men with ropes. Under such circumstances elephants will

seize with their tranks any ob^t, dead or alive, to place under

their knees, to prevent their sinking deeper in the mud ; and the

driver was dreadfally afraid lest the animal should have seized

Dr. Hooker and crushed him to death. But the driver himself,

as Dr. Hooker was assured, ran no risk. This forbearance under

an emergency so dreadful for a heavy animal, is a wonderful

proof of noble fidelity.'*

All animals living in a body, which defend themselves or attack

their enemies in concert, must indeed be in some degree faithful

to one another; and those that follow a leader must be in some
degree obedient. When the baboons in Abyssinia plunder a
garden, they silently follow their leader

;
and if an imprudent

young animal makes a noise, he receives a slap from the others

to teach him silence and obedience. Mr. Galton, who has had
excellent opportunities for observing the half-wild cattle in S.

Africa, says,* that they cannot endure even a momentary separa*

tij|i from the herd. They are essentially slavish, and accept thf

common determination, seeking no better lot than to be led b^

any one ox who has enough self-reliance to accept the position.

The men who break in these animals for harness, watch assidu-

ously for those who, by grazing apart, shew a self-reliant dis-

position, and these they train as fore-oxen. Mr. Galton adds
that such animals are rare and valuable

; and if many were bom
they would soon be eliminated, as lions are always on the look-

out for the individuals which wander from the herd.

With respect to the impulse which leads certain animals to

associate together, and to aid one another in many ways, we
may infer that in most cases they are impelled by the same
sense of satisfaction or pleasure which they experience in per-

forming other instinctive actions; or by the same sense of

dissatisfaction as when other instinctive actions are checked.

We see this in innumerable instances, and it is illustrated in a
striking manner by the acquired instincts of our domesticated

animals ; thus a young shepherd-dog delights in driving and
running round a flock of sheep, but not in worrying them ; a
young fox-hound delights in hunting a fox, whilst some otW
kinds of dogs, as I have witnessed, utterly disregard foxes. What

See also Hooker's * Himalayan ^ See his extremely interesting

ionmals,* toI. iu, 1854, p. 333. on * Gregarionsness in Cattle,
* Bit^m, ‘Thierleboa/ B. {• s. and in Man,** Macmillan's Mag.* FfU

76, 187], p. 358.
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% strong fooling of inward satisfiftction must impel a bird, so full

of activity, to brood day after day over her eggs. Migratory

birds are quite miserable if stopped from migrating; perhaps
they enjoy starting on their long flight; but it is hard to believe

that the poor pinioned goose, described by Audubon, which
started on foot at the proper time for its journey of probably
more than a thousand miles, could have felt any joy in doing so.

Some instincts are determined solely by painful feelings, as by
fear, which leads to self-preservation, and is in some cases directed

towards special enemies. No one, I presume, can analyse the

sensations of pleasure or pain. In many instances, however, it

is probable that instincts are persistently followed from the

mere force of inheritance, without the stimulus of either

pleasure or pain. A young pointer, when it first scents game,
apparently cannot help pointing. A squirrel in a cage who pats

the nuts which it cannot eat, as if to bury them in the ground,
can hardly be thought to act thus, either from pleasure or pain.

Hence the common assumption that men must be impell^ to

every action by experiencing some pleasure or pain may be erro-

neous. Although a habit may be blindly and implicitly

followed, independently of any pleasure or pain felt at the

moment, yet if it be forcibly and abruptly checked, a vague
sense of dissatisfaction is generally experienced.

It has often been assumed that animals were in the first place

rendered social, and that they feel as a consequence uncomfort-

able when separated from each other, and comfortable whilst

together
;
but it is a more probable view that these sensations

were first developed, in order tliat those animals which would
profit by living in society, should be induced to live together,

in the same manner as the sense of hunger and the pleasure ol

eating were, no doubt, first acquired in order to induce animals

to eat. The feeUng of pleasure from society is probably an

extension of the parental or filial affections, since the social

instinct seems to be developed by the young remaining for a

long time with their parents ; and this extension may be attri-

bu^ in part to habit, but chiefly to natural selection. With
those animals which were benefited by living in close association,

the individuals which took the greatest pleasure in society

would best escape various dangers; whilst those that cared

least for their comrades, and lived solitary, would perish in

greater numbers. With respect to tho origin of the parental

and filial affections, which apparently lie at the base of the

social instincts, we know not tho steps by which they have
been gained; but we may infer that it has boon to a largo

extent through natural selection. So it has almost certainly
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been with the tmnsnal and opposite feeling of hatred between

the nearest relations^ as with the worker-b^ which kill their

brother-drones, and with the queen-bees which kill their

daughter-queens; the desire to destroy their nearest relations

having been in this case of service to the community. Parental

affection, or some feeling which replaces it, has been developed

in certain animals extremely low in the scale, tor example, in

star-fishes and spiders. It is also occasionally present in a few

members alone in a whole group of animals, as in the genus

Porficula, or earwigs.

The all-important emotion of sympathy is distinct from that

of love. A mother may passionately love her sleeping and

passive infant, but she can hardly at such times be said to feel

sympathy for it. The love of a man for his dog is distinct from

sympathy, and so is that of a dog for his master. Adam Smith

formerly argued, as has Mr. Bain recently, that the basis of

sympathy lies in our strong retentiveness of former states of

pain or pleasure. Hence, "the sight of another person en-

" during hunger, cold, fatigue, revives in us some recollection of

" these states, which are painful even in idea.*' We are thus

impelled to relieve the sufferings of another, in order that our

own painful feelings may be at the same time relieved. In like

manner we are led to participate in the pleasures of others.*'*^

But I cannot see how this view explains the fact that sympathy
is excited, in an immeasurably stronger degree, by a beloved,

than by an indifferent person. The mere sight of suffering,

independently of love, would sufiBce to call up in us vivid

recollections and associations. The explanation may lie in the

fact that, with all animals, sympathy is directed solely towards

the members of the same community, and therefore towards

known, and more or less beloved members, but not to all the

individuals of the same species. This fact is not more sur-

prising than that the fears of many animals should be directed

against special enemies. Species which are not social, such as

lions and tigers, no doubt feel sympathy for the suffering of

their own young, but not for that of any other animal. With

See the first and striking;

ebapter in Adam Smith*s * Theory

of Moral Sentiments.’ Also Mr.

Bain’s * Mental and Moral Science,’

1868, p. 244, and 275-282. Mr.

Bain states, that sympathy is, in-

^ directly, a source of pleasure to
** the sympathiser and he accounts

fnr this through reciprocity. He
nnmrka that " the peifon benefited.

“ or others in his stead, may make
“ up, by sympathy and good offices

“ returned, for all the sacrifice.”

But if, as appears to be the case,

sympathy is strictly an instinct,

its exercise would give direct plea-

sure, in the same manner as the
exercise, as before remarked, of el*

most every other instinct.
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mankiiid, selfishness^ experience, and imitation, probably add,
as Mr. Bain has shewn, to the power of sympathy

; for we are

led by the hope of receiving good in return to perform acts

of sympathetic kindness to others; and sympathy is much
strengthened by habit. In however complex a manner this

feeling may have originated, as it is one of high importance to

all those animals which aid and defend one another, it will have
been increased through natural selection; for those commu-
nities, which included the greatest number of the most sympa-
thetic members, would flourish best, and rear the greatest

number of offspring.

It is, however, impossible to decide in many cases whether
certain social instincts have beun acquired through natural

selection, or are the indirect result of other instincts and
faculties, such as sympathy, reason, experience, and a tendency

to imitation
;
or again, whether they are simply the result of

long-continued habit. So remarkable an instinct as the placing

sentinels to warn the community of danger, can hardly have
been the indirect result of any of these faculties

; it must, there-

fore, have been directly acquired. On the other hand, the habit

followed by the males of some social animals of defending the

community, and of attacking their enemies or their prey in

concert, may perhaps have originated from mutual sympathy

;

but courage, and in most cases strength, must have been
previously acquired, probably through natural selection.

Of the various instincts and habits, some are much stronger

than others
;
that is, some either give more pleasure in their

performance, and more distress in their prevention, than others

;

or, which is probably quite as important, they are, through
inheritance, more persistently followed, without exciting any
special feeling of pleasure or pain. We are ourselves conscious

that some habits are much more difficult to cure or change than

others. Hence a struggle may often be observed in animals

between different instincts, or between an instinct and some
habitual disposition; as when a dog rushes after a hare, is

rebuked, pauses, hesitates, pursues again, or returns ashamed to

his master ;
or as between the love of a female dog for her young

puppies and for her master,—-for she may be seen to shnk away
to them, as if half ashamed of not accompanying her master.

But the most curious instance known to me of one instinct

getting the better of another, is the migratory instinct conquer-

ing the maternal instinct. The former is wonderfully strong; a
confined bird will at the proper season beat her breast against

the wires of her cage, until it is bore and bloody. It causes

young salmon to leap out of the fresh water, in which they could
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eontiniie to exist, and thus unintentionally to commit snicido.

ETory one knows how strong the maternal instinct is, leading

even timid birds to face great danger, though with hesitation,

and in opposition to the instinct of self-preservation. Neverthe-

less, the migratory instinct is so powerful, that late in the autumn
swallows, house-martins, and swifts frequently desert their

tender young, leaving them to perish miserably in their nests.**

We can perceive that an instinctive impulse, if it be in any
way more beneficial to a species than some other or opposed

instinct, would be rendered the more potent of the two through

natural selection ;
for the individuals which had it most strongly

developed would survive in larger numbers. Whether this is the

case with the migratory in comparison with the maternal instinct,

may be doubted. The great persistence, or steady action of the

former at certain seasons of the year during the whole day, may
give it for a time paramount force.

Man a social animal,—Every one will admit that man is a

social being. We see this in his dislike of solitude, and in his

wish for society beyond that of his own family. Solitary con-

finement is one of the severest punishments which can be

inflicted. Some authors suppose that man primevally lived in

single fiunilies
;
but at the present day, though single families,

or only two or three together, roam the solitudes of some savage

lands, they always, as far as I can discover, hold friendly

relations with other families inhabiting the same district. Such
families occasionally meet in council, and unite for their common
defence. It is no argument against savage man being a social

animal, that the tribes inhabiting adjacent districts are almost

always at war with each other ; for the social instincts never

extend to all the individuals of the same species. Judging from

the analogy of the majority of the Quadrumana, it is probable

that the early ape-like progenitors of man were likewise social

;

but this is not of much importance for us. Although man, as

** This fact, the Rev. L. Jenyns hatched. Many birds, not yet old

states (see his edition of * White's enough for a prolonged flight, ai-e

Nat. Hist, of Selborne,’ 1853
, p. likewise desei-ted and left behind.

204) was first recorded by the illus- See Blackwall, * Researches in Zoo*

irious Jenner, iu *Phil. Transact.’ logy,’ 1834
, pp. 108, 118 . For some

1824, and has since been confirmed additional evidence, although this

by several observers, especially by is not wanted, see I.eroy, ^I^ttres

Mr. Blackwall. This latter careful Phil.' 1802
, p. 217. For Swifts,

observer examined, late in the Gould’s * Intrc^uction to the Birds

autumn, during two years, thirty- of Great Britain,’ 1823
, p. 5. Simi-

six nests; he found that twelve lar cases have been observed is

contained young dead birds, five Canada by Mr. Adams; *Pop.

contained eggs on the point of being Science Review,’ July 1873, pi

hatched, and throe, not nearly 283.
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he now exists, has few special instincts, haying lost any which
his early progenitors may have possess^, this is no reason why
he should not have retained from an extremely remote period

some degree of instinctive love and sympathy for his fellows.

We are indeed all conscious that we do possess such sympathetic
feelings ;

but our consciousness does not tell us whether they

are instinctive, having originated long ago in the same manner
as with the lower animals, or whether they have been acquired

by each of us during our early years. As man is a social animal,

it is almost certain that ho would inherit a tendency to be

faithful to his comrades, and obedient to the leader of his tribe

;

for these qualities are common to most social animals. He would
consequently possess some capacity for self-command. Ho
would from an inlicrited tendency be willing to defend, in

concert w'ith others, his fellow-men
;
and would be ready to aid

them in any w’liy, which did not too greatly interfere with his

owm w’elfare or his own strong desires.

The social animals which stand at the bottom of the scale are

guided almost exclusively, and those which stand higher in the

scale are largely guided, by special instincts in the aid which
they give to the members of the same community

;
but they aro

likewise in part impelled by mutual love and sympathy, assisted

apparently by some amount of reason. Although man, as just

remarked, has no special instincts to tell liim how to aid his

fellow-men, he still has the impulse, and with his improved

intellectual faculties w’ould naturally be much guided in this

respect by reason and experience. Instinctive sympathy would

also cause him to value highly the approbation of liis fellows

;

for, as Mr. Bain has clearly shewn,^^ the love of praise and

the strong feeling of glory, and the still stronger horror of scorn

and infamy, ai*e due to the workings of sympathy.'' Conse-

quently man would be influenced in the higliest degree by the

wishes, approbation, and blame of his fellow'-men, as expressed

by their gestures and language. Thus the social instincts,

which must have been acquired by man in a very rude state,

and probably even by his early ape-like progenitors, still give

the impulse to some of his best actions
;
but his actions are in a

higher degree determined by the expressed wishes and judgment

” Hume remarks (* An Enquiry “ of the former . . . communicates

Concerning the Pnnciples of Morals,’ ** a secret joy
;

the appearance of

edit, of 1751, p. 132), “There seems “ the latter . . . throws a melan*

“ a necessity fer confessing that the “ choly damp over the imaginif*

** happiness and misery of others “ tion.”

** are not spectacles altogether in-
** * Mental and Moral ScitncOi

** difleront to us, but that the view 1808, p. 254
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of his fellow-men^ and unfortunately very often by his own strong

selfish desires. But as love, sympathy and aelf-oommand become
strengthened by habit, and as the power of reasoning becomes

clearer, so that man can value justly the judgments of his

feUows, he will feel himself impelled, apart from any transitory

pleasure or pain, to certain lines of conduct. He might then

declare—not that any barbarian or uncultivated man could

thus think—I am the supreme judge of my own conduct, and in

the words of Kant, I will not in my own person violate the

dignity of humanity.

The more enduring Social Instincts conqtier the less persistent

Instincts,—We have not, however, as yet considered the main
IK)int, on which, from our present point of view, the whole

question of the moral sense turns. Why should a man feel that

he ought to obey one instinctive desire rather than another?

Why is he bitterly regretful, if he has yielded to a strong sense

of self-preservation, and has not risked his life to save that of a

fellow-creature ? or why does he regret having stolen food from

hunger?
It is evident in the first place, that with mankind the instinc-

tive impulses have different degrees of strength
;
a savage will

risk his own life to save that of amember of the same community,
but will be wholly indifferent about a stranger : a young and
timid mother urged by the maternal instinct will, without a
moment’s hesitation, run the greatest danger for her own infant,

but not for a mere fellow-creature. Nevertheless many a

civilized man, or even boy, who never before risked his life for

another, but full of courage and sympathy, has diregarded

the instinct of self-preservation, and plunged at once into a

torrent to save a drowning man, though a stranger. In this case

man is impelled by the same instinctive motive, which made the

heroic little American monkey, formerly described, save his

keeper, by attacking the great and dreaded baboon. Such
actions as the above appear to be the simple result of the greater

strength of the social or maternal instmets than that of any
.^her instinct or motive; for they are performed too instan-

taneously for reflection, or for pleasure or pain to be felt at the

time ; though, if prevented by any cause, distress or even misery

might be felt In a timid man, on the other hand, the instinct

of self-preservation might be so strong, that he would bo unable

to force himself to run any such risk, perhaps not even for his

own child.

I am aware that some persons maintain that actions performed

impulsively, as in the above cases, do not come under the

domirJon of the moral sense^ and cannot be called moral. They
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confine this term to actions done deliberately, after a Tictory

over opposing desires, or when prompted by some exalted

motiye. But it appears scarcely possible to draw any clear line

of distinction of this kind.^ Jlks far as exalted motiyes are

concerned, many instances haye been recorded of sayages,

destitute of any feeling of general benevolence towards mankind
and not guided by any religious motiye, who have deliberately

sacrificed their lives as prisoners,^ rather than betray their

comrades
;
and surely their conduct ought to be considered as

moral. As far as deliberation, and the victory over opposing

motives are concerned, animals may be seen doubting between

opposed instincts, in rescuing their offspring or comrades
from danger; yet their actions, though done for the good of

others, are not called moral. Moreover, anything performed

very often by us, will at last be done without deliberation or

hesitation, and can then hardly be distinguished from an

instinct; yet surely no one will pretend that such an action

ceases to be moral. On the contrary, we all feel that an act

cannot be considered as perfect, or as performed in the most
noble manner, unless it be done impulsively, without deliberation

or effort, in the same manner as by a man in whom the requisite

qualities are innate. He who is forced to overcome his fear or

want of sympathy before he acts, deserves, however, in one way
higher credit than the man whose innate disposition leads him
to a good act without effort. As we cannot distinguish between

motives, we rank all actions of a certain class as moral, if

performed by a moral being. A moral being is one who is

capable of comparing his past and future actions or motives, and
of approving or disapproving of them. We have no reason to

suppose that any of the lower animals have this capacity;

therefore, when a Newfoundland dog drags a child out of the

water, or a monkey faces danger to rescue its comrade, or takes

charge of an orphan monkey, we do not call its conduct moral
But in the case of man, who alone can with certainty be ranked

as a moral being, actions of a certain class are called moral,

whether performed deliberately, after a struggle with opposing

I refer here to the distinction ** material and formal morality ii

between what has been called ma- as irrelevant as other such dis-

tericU and formal morality. I am ** tinctions.’*

glad to find that Prof. Huxley (‘Cri- •• I have given one such case,

tiques and Addresses,’ 1873, p. 287) namely of three Patagonian Indians

takes the same view on this subject who preferred being shot, one after

as I do. Mr. Leslie Stephen re- the other, to betraying the ^ans of

marks (* Essays on Freethinking and their companions in war (‘Journal

Plain Speaking, 1873, p. 83X the of Researehes,’ 1845, p. 103),
^ metaphysical distinction between
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motiTes^ or impulsively through instinct^ or from tho effects of

slowly-gained habit

But to return to our more immediate subject Although

some instincts are more powerful than others, and thus lead to cor-

responding actions, yet it is untenable, that in man the social

instincts (including the love of praise and fear of blame) possess

greater strength, or have, through long habit, acquired greater

strength than the instincts of self-preservation, hunger, lust,

Tongeance, &c. Why then does man regret, even though trying

to banish such regret, that he has followed the one natural

impulse rather than the other
;
and why does he further feel

that he ought to regret his conduct ? Man in this respect differs

profoundly from the lower animals. Nevertheless we can, I think,

see with some degree of clearness the reason of this difference.

Man, from the activity of his mental faculties, cannot avoid

reflection: past impressions and images are incessantly and

clearly passing through his mind. Now with those animals

which live permanently in a body, the social instincts are ever

present and iiersistent Such animals are always ready to utter

the danger-signal, to defend the commimity, and to give aid to

their fellows in accordance with their habits
;
they feel at all

times, without tho stimulus of any special passion or desire,

some degree of love and sympathy for them ; they are unhappy
if long separated from them, and always happy to be again in

their company. So it is with ourselves. Even when we are

quite alone, ^w often do wo think with pleasure or pain ot

what others think of us,—of their imagined approbation or

disapprobation
;
and this all follow's from sympathy, a funda-

mental element of the social instincts. A man who possessed

no trace of such instincts would be an unnatural monster. On
the other hand, the desire to satisfy hunger, or any passion such
as vengeance, is in its nature temporary, and can for a time be
fully satisfied Nor is it easy, perhaps hardly possible, to call

up writh complete vividness the feeling, for instance, of hunger

;

noir indeed, as has often been remarked, of any suffering. The
instinct of self-preservation is not felt except in tho presence of

danger; and many a coward has thought himself brave until ho
has met his enemy face to face. The wish for another man’s
property is perhaps as persistent a desire as any that can be
nao^; but even in thfr case the satisfaction of actual poe-

•ession is generally a weaker feeling than the desire ; many a
thief, if not a habitual one, after success has wondered why he
etole some article.*'

Enmity or hatred eeems also perhaps moie lo than any other
la be a highly peralateat feeling, that can be named. Envy is de»
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his mind ;
he will thus be driven to make a comparison between

the impressions of past hunger, vengeance satisfied, or danger
shunn^ at other men’s cost, with the almost ever-present

instinct of sympathy, and with his early knowledge of what
others consider as praiseworthy or blameable. This knowledge
cannot be banished from his mind, and from instinctive sympathy
is esteemed of great moment. He will then feel as if he had
been baulked in following a present instinct or habit, and this

with all animals causes dissatisfaction, or even misery.

The above case of the swallow affords an illustration, though
of a reversed nature, of a temporary though for the time strongly

persistent instinct conquering another instinct, which is usually

dominant over all others. At the proper season these birds

seem all day long to be impressed with the desire to migrate

;

their habits change ; they become restless, are noisy, and con-

gregate in flocks. Whilst the mother-bird is feeding, or brooding

over her nestlings, the maternal instinct is probably stronger

than the migratory ;
but the instinct which is the more persis-

tent gains the victory, and at last, at a moment when her young
ones are not in sight, she takes flight and deserts them. When
arrived at the end of her long journey, and the migratory

instinct has ceased to act, what an agony of remorse the bird

would feel, if, from being endowed with great mental activity,

she could not prevent the image constantly passing through her

mind, of her young ones perishing in the bleak north from cold

and hunger.

fined as hatred of another for some
excellence or success; and Bacon

insists (Essay ix.), “Of all other
“ affections envy is the most im-

“ portiine and continual.” Dogs are

very apt to hate both strange men
and strange dogs, especially if they

live near at hand, but do not belong

to the same family, tribe, or clan;

this feeling would thus seem to be

innate, and is certainly a most per-

sistent one. It seems to be the

complement and converse of the

true social instinct. From what
we hear of savages, it would apfwar
that something of the same kind

holds good with them. If this be

so, it would be a small step in

any one to transfer such feelings to

•ny member of the same tribe if he

had done him an injury and had
become his enemy. Nor is it pro-

bable that the primitive conscience

would reproach a man fer injuring

his enemy: rather it would re-

proach him, if he had not revenged

himself. To do good in return for

evil, to love your enemy, is a height

of morality to which it may be

doubted whether the social instincts

would, by themselves, have ever led

us. It is necessary that these in-

stincts, together with sympathy,

should have been highly cultivated

and extended by the aid of reason,

instruction, and the love or fear of

God, before any such golden role

would ever be thought of and
obeyed.
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At ibe moment of action, man will no donbt be apt to follow

the stronger impnise; and thongh this may oooaaionaUy

prompt him to the noblest deeds, it will more commonly lead

him to gratify his own desires at the expense of other mem
But after their gratification, when past and weaker impressions

are judged by the ever-enduring social instinct, and by his deep
rega»i for the good opinion of his fellows, retribution will surely

come. He will then feel remorse, repentance, regret, or shame
this latter feeling, however, relates almost exclusively to the

judgment of others. He will consequently resolve more or less

firmly to act differently for the future ; and this is conscience ; for

oonscience looks backWrds, and serves as a guide for the future.

The nature and strength of the feelings which we call regret,

shame, repentance or remorse, depend apparently not only on
the strength of the violated instinct, but partly on the strength

of the temptation, and often still more on the judgment of

our fellows. How far each man values the appreciation of

others, depends on the strength of his innate or acquired

feeling of sympathy; and on his own capacity for reasoning out

the remote consequences of his acts. Another element is most
important, although not necessary, the reverence or fear of the

Gk)^, or Spirits believed in by each man : and this applies

especially in cases of remorse. Several critics have objected

that though some slight regret or repentance may be explained

by the view advocated in this chapter, it is impossible thus to

account for the soul-shaking feeling of remorse. But I can see

little force in this objection. My critics do not define what
they mean by remorse, and I can find no definition implying

more than an overwhelming sense of repentance. Remorse

seems to bear the same relation to repentance, as rage does to

anger, or agony to pain. It is far from strange that an instinct

so strong and so generally admired, as maternal love, should, if

disobey^, lead to the deepest misery, as soon as the impression

of the past cause of disobedience is weakened. Even when an
action is opposed to no special instinct, merely to know that our

friends and equals despise us for it is enough to cause groat

misery. Who can doubt that the refusal to fight a duel through

fear hisuGi caused many men an agony of shame ? Many a Hindoo,

it is said, has been stirred to the bottom of his soul by having

fiartaken of uncleaD food. Here is another case of what must, 1

think, be called remorse. Dr. Landor acted as a magistrate in

West Australia, and relates,* that a native on his farm, after

Inmg one of his wives from disease, came and said that he was

** ^ lAsasity in Relation to Law;* Ostario, United 1871, p. 14.
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** going to a distant tribe to spear a woman, to satisfy liis sense

of duty to his wife. I told him that if he did so, I would
" send him to prison for life. He remained about the farm for

Boms months, but got exceedingly thin, and complained that
" he could not rest or eat, that his wife's spirit was haunting
** him, because he had not taken a life for hers. 1 was in«
** exorable, and assured him that nothing should save him if he
" did.” Nevertheless the man disappeared for more than a year,

and then returned in high condition ; and his other wife told

Dr. Landor that her husband had taken the life of a woman
belonging to a distant tribe; but it was impossible to obtain

legal evidence of the act. The breach of a rule held sacred by
the tribe, will thus, as it seems, give rise to the deepest feelings,

—and this quite apart from the social instincts, excepting in so

far as the rule is grounded on the judgment of the community.

How so many strange superstitions have arisen throughout the

world we know not
;
nor can we tell how some real and great

crimes, such as incest, have come to be held in an abhorrence

(which is not however quite universal) by the lowest savages. It

is even doubtful whether in some tribes incest would be looked on

with greater horror, than would the marriage of a man with a

woman bearing the same name, though not a relation. **To
** violate this law is a crime which the Ausfcrab'ans hold in the
'' greatest abhorrence, in this agreeing exactly with certain

tribes of North America. When the question is put in either
** district, is it worse to kill a girl of a foreign tribe, or to marry

a girl of one's own, an answer just opposite to ours would be

given without hesitation.”® We may, therefore, reject the

belief, lately insisted on by some writers, that the abhorrence of

incest is due to our possessing a special Grod-implanted con-

science. On the whole it is intelligible, that a man urged by

so powerful a sentiment as remorse, though arismg as above

explained, should bo led to act in a manner, which he has been

taught to believe serves as an expiation, such as delivering

himself up to justice.

Man prompted by his conscience, will through long habit

acquire such perfect self-command, that his desires and passions

will at last yield instantly and without a struggle to his social

sympathies and instincts, including his feeling for thejudgment of

his fellows. The still hungry, or the still revengeful man will not

think of stealing food, or of wreaking his vengeance. It is possible

or 08 we fthftll hereafter see, even probable, that the habit of self-

oommond may, like other habits, be inherited. Thus at last man

• E, B, Tylor in ‘ Contemporary Review/ April, 1873, p. 707.

I 2
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comes to feel, through acquired and perhaps Inherited habit, that

it is best for him to obey his more persistent impulses. The
imperious word seems merely to imply the consciousness of

the existence of a rule of conduct, howeyer it may have

originated. Formerly it must haye been often yehemently

urged that an insult^ gentleman ought to fight a duel. We
eyeu say that a pointer ought to point, and a retrieyer to

retrieye game. If they fail to do so, they fail in their duty

and act wrongly.

If any desire or instinct leading to an action opposed to the

good of others still apx)ears, when recalled to mind, as strong

as, or stronger than, the social instinct, a man will feel no koon

regret at having followed it ; but he will be conscious that if his

conduct were known to his fellows, it would meet with their

disapprobation ; and few are so destitute of sympathy as not to

feel discomfort when this is realised. If he has no such

sympathy, and if his desires leading to bad actions are at the

time strong, and when recalled are not over-mastered by the

persistent social instincts, and the judgment of others, then he

is essentially a bad man;^ and the sole restraining motive left

is the fear of punishment, and the conviction that in the long

run it would be best for his own selfish interests to regard the

good of others rather than his own.

It is obvious that every one may with an easy conscience

gratify his own desires, if they do not interfere with his social

instincts, that is with the good of others ;
but in order to be quite

free from self-reproach, or at least of anxiety, it is almost neces-

sary for him to avoid the disapprobation, whether reasonable or

not, of his fellow-men. Nor must he break through the fiixod

habits of his life, especially if these are supported by reason;

for if he docs, he will assuredly feel dissatisfaction. He must
likewise avoid the reprobation of the one God or gods in whom,
according to his knowledge or superstition, he may believe

;
but

in this case the additional fear of divine punishment often

supervenes.

TJte BtricUy Social Virtues at first alone regarded,—The above

view of the origin and nature of the morsd sense, which tells us
what we ought to do, and of the conscience which reproves us if

we disobey it, accords well with what we see of the early and
undevelop^ condition of this faculty in mankind. The virtues

which must be practised, at least generally, by rude men, so

** Dr. Prosper Despine, in his many curious cases of the worst
* Vsydiologie Naturelle,’ 1868 (tom. criminals, who apparently have been

t p. 243 * tom. ii. p. 169j gives entirely destitnte of oonsdenoe.
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that they may associate in a body, are those which are still

recognised as the most important. But they are practised

almost exclusively in relation to the men of the same tribe
; and

their opposites are not regarded as crimes in relation to the men
of other tribes. No tribe could hold together if murder,
robbery, treachery, &c., were common; consequently such
crimes within the limits of the some tribe ''are branded with
‘'everlasting infamy but excite no such sentiment beyond
these limits. A North-American Indian is well pleased with
himself, and is honoured by others, when he scalps a man of

another tribe
;
and a Dyak cuts off the head of an unoffending

person, and dries it as a trophy. The murder of infants has
prevailed on the largest scale throughout the world,^ and has
met with no reproach

;
but infanticide, especially of females, has

been thought to be good for the tribe, or at least not injurious.

Suicide during former times was not generally considered as a
crime,“ but rather, from the courage displayed, as an honourable
act

;
and it is still practised by some semi-civilised and savage

nations without reproach, for it does not obviously concern

others of the tribe. It has been recorded that an Indian Thug
conscientiously regretted that he had not robbed and strangled

as many travellers os did his father before him. In a rude state

of civilisation the robbeiy of strangers is, indeed, generally

considered as honourable.

Slavery, although in some ways beneficial during ancient

times,** is a great crime
;
yet it was not so regarded until quite

recently, even by the most civilized nations. And this was
especially the ease, because the slaves l^elonged in general to a

race different from that of their masters. As barbarians do not

regard the opinion of their women, wives are commonly treated

like slaves. Most savages are utterly indifferent to the sufferings

of strangers, or even delight in witnessing them. It is well

** See an able article in the

North British Review,* 1867, p.

395. See also Mr. W. Bagehot’s

articlee on the Importance of Obe-
dience and Coherence to Primitive

Man, in the ‘Fortnightly Review,’

1867, p. 529, and 1868, p. 457, &c.
* The fullest account which 1

have met with is by Dr. Gerland, in

his ‘ Ueber dan Au88teit>en der

Naturvolker,* 1868 ;
but I shall

have to recur to the subiect of

infanticide in a future chapter.
** See the very interestii^ diacaa-

•ina on Suicide in Lecky’s ‘ History

of European Morals,’ vol. i. 1869,

223. With respect to savages,

r. Winwood Keade informs me
that the negroes of West Africa

often commit suicide. It is well

known how common it was amongst
the miserable aborigines of South
America, after the Spiinish conquest.

For New Zealand, see the voyage ol

the “ Novara,** and for the Aleutian

Islands, Muller, as quoted by ilov-

seau, * Les Facultds Mentales,* &C.,

tom. ii. p. 136.
** See Mr. Bugehot, * Piyace and

PoliUcs/ 1872, p. 72.
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known that the women and children of the North-Amerioan
Indians aided in torturing their enemies. Some savages take a

horrid pleasure in cruelty to animals,** and humanity is an
unknown virtue. Nevertheless, besides the family affections,

kindness is common, especially during sickness, Itotween the

members of the same tribe, and is sometimes extended ^yond
these limits. Mungo Park’s touching account of the kindness of

the negro women of the interior to him is well known. Many
instances could be given of the noble fidelity of savages towards

each other, but not to strangers ; common experience justifies

the maxim of the Spaniard, “Never, never trust an Indian."

There cannot be fidelity without truth ; and this fundamental

virtue is not rare between the members of the same tribe : thus

Mungo Park heard the negro women teaching their young
children to love the truth. This, again, is one of the virtues

which becomes so deeply rooted in the mind, that it is sometimes

practised by savages, even at a high cost, towards strangers ;
but

to lie to your enemy has rarely been thought a sin, as the history

of modem diplomacy too plainly shews. As soon as a tribe has

a recognised leader, disobedience becomes a crime, and even

abject submission is looked at as a sacred virtue.

As during rude times no man can be useful or fiuthful to his

tribe without courage, this quality has universally been placed

in the highest rank; and although in civilised countries a

good yet timid man may be for more useful to the community
than a brave one, we cannot help instinctively honouring the

latter above a coward, however benevolent. I^dence, on the

other hand, which does not concern the welfare of others, though

a very useful virtue, has never been highly esteemed. As nc

man can jiractise the virtues necessary for the welfare of his

tribe without self-sacrifice, self-command, and the power of

endurance, these qualities have been at all times highly and

most justly valued. The American savage voluntarily submits

to the most horrid tortures without a groan, to prove and
strengthen his fortitude and courage; and we cannot help

admiring him, or even an Indian Fa^, who, from a foolish

religious motive, swings suspended by a hook buried in his

flesh.

The other so called self-regarding virtues, which do not

obviously, though they may really, affect the welfare of the tribe,

have never been esteem^ by savages, though now highly

appreciated by civilised nations. The greatest intemperance

” Sm, for iasUDce, Mr. Hamiltoa’* aooouat of the Kaffirs, * Aiithra'

pologioal fioview,* 1S70, p. zr.
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is no reproach with savagefi. Utter licentiousness^ and un-
natural crimes, prevail to an astounding extent^ As soon,

however, as marriage, whether polygamous, or monogamous,
becomes common, jealousy will lead to the inculcation of female

virtue; and this, being honoured, will tend to spread to the

unmarried females. How slowly it spreads to the male sex,

we see at the present da> Chastity eminently requires self-

command; therefore it has been honoured from a very early

period in the moral history of civilised man. As a consequence

of this, the senseless practice of celibacy has been ranked fiom a

remote period as a virtue.” The hatred of indecency, which
appears to us so natural as to be thought innate, and which is

so valuable an aid to chastity, is a modem virtue, appertaining

exclusively, as Sir G. Staunton remarks,” to civilised life. This

is shewn by the ancient religious rites of various nations, by the

drawings on the walls of Pompeii, and by the practices of many
savages.

We have now seen that actions are regarded by savages, and
were probably so regarded by primeval man, as good or bad,

solely as they obviously affect the welfare of the tribe,—not that

of the species, nor that of an individual member of the tribe.

This conclusion agrees well with the belief that the so-called

moral sense is aboriginally derived from the social instincts, for

both relate at first exclusively to the community. The chief

causes of the low morality of savages, as judged by our

standard, are, firstly, the confinement of sympathy to the same
tribe. Secondly, powers of reasoning insufficient to recognise

the bearing of many virtues, especially of the self-regarding

virtues, on the general welfare of the tribe. Savages, for

instance, fail to trace the multiplied evils consequent on a

want of temperance, chastity, &c. And, thirdly, weak power
of self-command; for this power has not been strengthened

through long-continued, perhaps inherited, habit, instruction and
religion.

I have entered into the above details on the immorality of

savages,” because some authors have recently taken a high view

of their moral nature, or have attributed most of their crimes to

mistaken benevolence.” These authors appear to rest their

•• Mr. M'LennaD has giren ” * Embassy to China,* voL ii. pw

(* Primitive Marriage,’ 1865, p. 348.

176) a good collection of facts on ** See on this subject oopiom
this bead. evidence in Chajp. vii. of Sir J. Lob-

Lecky, * History of European bock, * Origin of Civilisation, 1870.

Mcrala,* toL L 1869, p. 109, ” For instance Lecky, ‘Htil

European Morals,' voL L p, 1^.
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oonoliudon on sayages possessing those virtues which are ser*

vioeable^ or even necessary, for the existence of the family and of

the tribe,-~qualiti66 which they undoubtedly do possess, and often

in a high degree.

Oonduding Remarks,—^It was assumed formerly by philosophers
ofthe derivative^ school of morals that the foundation of morality

lay in a form of Selfishness; but more recently the "Greatest

"happiness principle " has been brought prominently forward.

It is, however, more correct to speak of the latter principle as

the standard, and not as the motive of conduct Nevertheless, all

the authors whose works 1 have consulted, with a few excep-

tions,** write as if there must be a distinct motive for every

action, and that this must be associated with some pleasure or

displeasure. But man seems often to act impulsively, that is

from instinct or long habit, without any consciousness of pleasure,

in the same manner as does probably a bee or ant, when it

blindly follows its instincts. Under circumstances of extreme

peril, as during a fire, when a man endeavours to save a fellow-

creature without a moment’s hesitation, bo can hardly feel

pleasure
;
and still less has he time to reflect on the dissatisfaction

which he might subsequently experience if he did not make the

attempt. Should he afterwards reflect over his own conduct, he
would feel that there lies within him an impulsive power widely

different from a search after pleasure or happiness; and this

seems to be the deeply planted social instinct.

In the case of the lower animals it seems much more appro-

priate to speak of their social instincts, as having been developed

** This term is used in an able “ ness extra-regarding impulse, di-

ai*ticle in the * Westminster Review,* “ rected towards something that is

Oct. 1869, p. 498. For the “ Greatest “not pleasure; that in many cases
“ happiness principle,” see J. S. Mill, “ the impulse is so far incompatible
* Utilitarianism,’ p. 17. “ with the self-regarding that the

** Mill recognises (* System of “ two do not easily co-exist in the

Logic,* Yol. ii., p. 422) in the clearest “ same moment of consciousness.”

manner, that actions may be per- A dim feeling that our impulses do

formed through habit without the not by any means always arise from
anticipation of pleasure. Mr. H. any contemporaneous or anticipated

Sidgwick also, in his Essay on pleasure, has, 1 cannot but think,

’Measure and Desire (*The Con- been one chief cause of the accept-

^®mi>orary Review,* April 1872, p. ance of the intuitive theory of

^1), remarks; “To sum up, in morality, and of the rejection of the

'xmtravention of the doctrine that utilitarian or Greatest happiness
”

obvic conscious active impulses are theory. With respect to the latter

vajrs directed towards the pro- theory, the standard and the motive

. .nction of agreeable sensations in of conduct have no doubt often beea
^ ourselves, I would maintain that confiised, but they are really in

we find everywhere in conscious- some degree blended.
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for the general good rather than for the general happiness of the
species. The term, general good, may be defined as the rearing

of the greatest number of individuals in full vigour and health,

with all their faculties perfect, under the conditions to which
they are subjected. As the social instincts both of man and the

lower aidmals have no doubt been developed by nearly the same
steps, it woTild be advisable, if found practicable, to use the

same definition in both cases, and to take as the standard of

morality, the general good or welfare of the commumty, rather

than the general happiness
;
but this definition would perhaps

require some limitation on account of political ethics.

When a man risks his life to save that of a fellow-creature, it

seems also more correct to eay that he acts for the general good,

rather than for the general happiness of mankind. No doubt
the welfare and the happiness of the individual usually coincide

;

and a contented, happy tribe will flourish better than one that

IS discontented and unhappy. We have seen that even at an
early period in the history of man, the expressed wishes of the

community will have naturally influenced to a largo extent the

conduct of each member; and as all wish for happiness, the

greatest happiness principle” will have become a most im-

portant secondary guide and object; the social instinct, however,

together with sympathy (which leads to our regarding the

approbation and disapprobation of others), having served as the

primary impulse and guide. Thus the reproach is removed of

laying the foundation of the noblest part of our nature in the

base principle of selfishness; unless, indeed, the satisfaction

wluch every animal feels, when it follows its proper instincts,

and the dissatisfaction felt when prevented, be called selfish.

Thewishes and opinions of themembers of the same community,
expressed at first orally, but later by writing also, either form

the sole guides of our conduct, or greatly reinforce the social

instincts
;
such opinions, however, have sometimes a tendency

directly opposed to these instincts. This latter fact is well

exemplified by the Law of Honour, that is, the law of the opinion

of our equals, and not of all our countrymen. The breach of

this law, even when the breach is known to be strictly accordant

with true morality, has caused many a /nan more agony than a

real crime. We recognise the same influence in the burning

sense of shame which most of us have felt, even after the interval

of years, when fialliug to mind some accidental breach of a

trifling, though fixed, rule of etiquette. The judgment of the

community will generally be guided by some rude experience of

what is best in the long run for all the members ; but this judg-

ment will not rarely err from ignorance and weak powers of
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leasoning. Hence the strangest customs and superstitions, in

complete opposition to the true welfare and happiness of man-
kind, have become all-powerful throughout the world. We see

this in the horror felt by a Hindoo who breaks his caste, and

in many other such cases. It would be difficult to distinguish

between the remorse felt by a Hindoo who has yielded to the

temptation of eating unclean food, from that felt after committing

a theft ;
but the former would probably be the more severe.

How so many absurd rules of conduct, as well as so many
absurd religious beliefs, have originated, we do not know

; nor

how it is that they have become, in all quarters of the world, so

deeply impressed on the mind of men; but it is worthy of

remark that a belief constantly inculcated during the early years

of life, whilst the brain is impressible, appears to acquire almost

the nature of an mstmct
;
and the very essence of an instinct is

that it is followed independently of reason. Neither can we say

why certain admirable virtues, such as the love of truth, are

much more highly appreciated by some savage tribes than by
others;^ nor, again, why similar differences prevail even amongst
highly civilised nations. Knowing how firmly fixed many
strange customs and superstitions have become, we need feel no

surprise that the self-regarding virtues, supported as they are by

reason, should now appear to us so natural as to be thought

innate, although they were not valued by man in his early

condition.

Notwithstanding many sources of doubt, man can generally

and readily distinguish between the higher and lower moral

rules. The higher are founded on the social instincts, and relate

to the welfare of others. They are supported by the approbation

of our fellow-men and by reason. The lower rules, though some
of them when implying self-sacrifice hardly deserve to be called

lower, relate chiefly to self, and arise from public opinion, ma-
tured by experience and cultivation ; for they are not practised

by rude tribes.

As man advances in civilisation, and small tribes are united

into larger communities, the simplest reason would tell each
individual that he ought to extend his social instincts and
sympathies to all the members of the same nation, though
personally unknown to him. This point bemg once reached,

there is only an artificial barrier to prevent his sympathies
extending to the men of all nations and races. If, indeed, such
men are separated ibxm him by great differences in appearance

** Good instances aie ^ven by in his * Contributions to the Theoi*
Mr. Wallace in * Scientific Opinion,* of Natural Seleotktt,* 1870, p. 353.
fitpe. 15, 1869 ; and more fully
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or habits, experience nnfortnnatdy shews ns how long it is,

before wo look at them as onr fellow-creatures. Sympathy
beyond the confines of man, that is, humanity to the lower

animals seems to be one of the latest moral acquisitions. It is

apparoEtly unfelt by savages, except towards their pets. How
little the old Homans knew of it is shewn by their abhorrent

gladiatorial exhibitions. The very idea of humanity, as far as 1

could observe, was new to most of the Gauchos of the Pampas.
This virtue, one of the noblest with which man is endowed,
seems to arise incidentally from our sympathies becoming more
tender and more widely diffused, until they are extended to all

sentient beings. As soon as this virtue is honoured and practised

by some few men, it spreads through instruction and example
to the young, and eventually becomes incorporated in public

opinion.

The highest possible stage in moral culture is when we re-

cognise that we ought to control our thoughts, and not even in
'' inmost thought to think again the sins that made the past so
** pleasant to us/*^ Whatever makes any bad action familiar to

the mind, renders its performance by so much the easier. As
Marcus Aurelius long ago said, *^Such as are thy habitual
** thoughts, such also will be the character of thy mind ; for the
“ soul is dyed by the thoughts.”^

Our great philosopher, Herbert Spencer, has recently explained

his views on the moral sense. He says," " I believe that the
" experiences of utility organised and consolidated through all

'' past generations of the human race, have been producing
" corresponding modifications, which, by continued transmission

and accumulation, have become in us certain faculties of
'' moral intuition—certain emotions respondmg to right and
** wrong conduct, which have no apparent basis in the individual

"experiences of utility,” There is not the least inherent

improbability, as it seems to me, in virtuous tendencies being

more or less strongly inherited; for, not to mention the various

dispositions and habits transmitted by many of our domestic

animals to their offspring, 1 have hei^ of authentic cases in

which a desire to steal and a tendency to lie appeared to run

in families of the upper ranks ; and as stealing is a rare crime i»

the wealthy classes, we can hardly account by accidental coinci-

dence for the tendency occurring in two or three members of

" Tennyson, * Idylls of the King,* Aurelius was born a.d. 121.

p. 244. " Letter to Mr. Mill in baiD**i

" * The Thoughts of the Emperor * Mental and Moral Science,* 1 SdS

M. Anrelius Antoninus,* Eng. trans- p. 722.

Ist., 2nd edit., 1869, p. 1 12. Marc'-is
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the same family. If bad tendencies are transmiHed, it is pro*

bable that good ones are likewise transmitted. That the stats

of the body by afifSscting the brain, has great infiuenco on the

moral tendencies is known to most of those who have suffered

from chronic derangements of the digestion or liver. The same
fact is likewise shewn by the " perversion or destruction of the
" moral sense being often one of the earliest symptoms of mental

“derangement;”*^ and insanity is notoriously often inherited.

Except through the principle of the transmission of moral ten-

dencies, we cannot understand the differences believed to exist in

this respect between the various races of mankind.

Even the partial transmission of virtuous tendencies would
be an immense assistance to the primary impulse derived directly

and indirectly from the social instincts. Admitting for amoment
that virtuous tendencies are inherited, it appears probable, at

least in such cases as chastity, temperance, humanity to animals^

<&c., that they become first impressed on the mental organization

through habit, instruction and example, continued during

several generations in the same family, and in a quite subordinate

degree, or not at all, by the individuals possessing such virtues

having succeeded best in the struggle for life. My chief source

of doubt with respect to any such inheritance, is that senseless

customs, superstitions, and tastes, such as the horror of a Hindoo
for unclean food, ought on the same principle to be transmitted.

I have not met with any evidence in support of the transmission

of superstitious customs or senseless habits, although in itself it

is perhaps not less probable than that animals should acquire

inherited tastes for certain kinds of food or fear of certain foes.

Finally the social instincts, which no doubt were acquired by

man as by tlie lower animals for the good of the community,
will from the first have given to him some wish to aid his

fellows, some feeling of sympathy, and have compelled him to

regard their approbation and disapprobation. Such impulses

will have served him at a very early period as a rude rule of

right and wrong. But as man gradually advanced in intellectual

power, and was enabled to trace the more remote consequences

of his actions; as he acquired sufficient knowledge to reject

liancfal oustoms and superstitions; as he regarded more and

more, not only the welfare, but the happiness of his fellow-men

;

as from habit, following on beneficid experience, instruction

and example, his i^ympathies became more tender and widely

diffused, extending to men of all races, to the imbecile, maimed,

** MaiuUley, *Body and ViaU,* 1870, p. 60.
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and other useless members of society, and finally to the lower
animals,—so would the standard of his morality rise higher and
higher. And it is admitted by moralists of the derivative

school and by somo intuitionists, that the standard of morality

has risen since an early period in the history of man.^*

As a struggle may sometimes be seen going on between the

various instincts of the lower animals, it is not surprising that

there should be a struggle in man between his social instincts,

with their derived virtues, and his lower, though momentarily
stronger impulses or desires. This, as Mr. Galton" has remarked,
is all the less surprising, as man has emerged from a state of

barbarism within a comparatively recent period. After having

yielded to some temptation we feel a sense of dissatisfaction,

shame, repentance, or remorse, analogous to the feelings caused

by other powerful instincts or desires, when left unsatisfied or

baulked. We compare the weakened impression of a past

temptation with the ever present social instincts, or with habits,

gained in early youth and strengthened during our whole lives,

until they have become almost as strong as instincts. If with

the temptation still before us we do not yield, it is because

either the social instinct or some custom is at the moment
predominant, or because we have learnt that it will appear to us

hereafter the stronger, when compared with the weakened im-

pression of the temptation , and we realise that its violation would
cause us sufiering. Looking to future generations, there is no

cause to fear that the social instincts will grow weaker, and we
may expect that virtuous habits will grow stronger, becoming

perhaps fixed by inheritance. In this case the struggle between

our higher and lower impulses will l)o less severe, and virtue

will be triumphant.

Summary of the last two Chapters,—There can bo no doubt that

the difference between the mind of the lowest man and that of

the highest animal is immense. An anthropomorphous ape, if

he could take a dispassionate view of his own case, would admit

that though he could form an artful plan to plunder a garden—

though he could use stones for fighting or for breaking open

nuts, yet that the thought of fashioning a stone into a tool was

A writer in the ‘North British coincide therein.

Review' (July 1869, p. 531), well « See hus remarkable work on

capable of forming a sound judg- ‘ Hereditary Genir^s,’ 1869, p. 349.

ment, expreNses himself strongly m The Duke of Argyll (‘ IMmeval

favour of this conclusion. Mr. Man,' 1869, p. 188) has some good

Lecky (‘Hist, of Morals,' vol. i. p. remarks on the contest in man’i

143) seems to a certain extent to nature between right and wrong.
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quite beyond his scope. Still less, as he would admit, could ha
Ibllow out a train of metaphysical reasoning, or solve a mathe-
matioid problem, or reflect on Qod, or admire a grand natural

scene. Some apes, however, would probably declare that they

could and did adxnire the beauty of the coloured skin and fur of

their partners in marriage, 'i'hey would admit, that though they

could make other apes unders^d by cries some of their per-

oeptions and simpler wants, the notion of expressing definite ideas

by definite soun^ had never crossed their minds. They might
insist that they were ready to aid their fellow-apes of the same
troop in many ways, to risk their lives for them, and to take

bhai^ of their orphans ; but they would be forced to acknow-

ledge that disinterested love for all living creatures, the most
noble attribute of man, was quite beyond their comprehension.

Nevertheless the difference in mind between man and the

higher animals, great as it is, certainly is one of degree and not

of kind. We have seen that the senses and intuitions, the

various emotions and faculties, such as love, memory, attention,

curiosity, imitation, reason, d:c., of which man boasts, may be

found in an incipient, or even sometimes in a well-developed

condition, in the lower animals. They are also capable of some
inherited improvement, as we see in the domestic dog compared
with the wolf or jackal. If it could be proved that certain high

mental powers, such as the formation of general concepts, self-con-

sciousness, <&c., were absolutely peculiar to man, which seems

extremely doubtful, it is not improbable that these qualities are

merely the incidental results of other highly-advanced intel-

lectual faculties; and these i^in mainly the result of the

continued use of a perfect language. At what age does the

new-born infant possess the power of abstraction, or become

self-conscious, and reflect on its own existence ? We cannot

answer ;
nor can wc answer in regard to the ascending organic

scale. The hali-art, half-instinct of language still bears the

stamp of its gradual evolution. The ennobhug belief in God is

not universal with man; and the belief in spiritual agencies

naturally follows from other mental powers. The moral sense

perhaps affords the best and highest distinction between man and

the lower animals ;
but 1 need say nothing on this head, as 1

have so lately endeavoured to shew that the social instincts,—-

the prime principle of man’s moral constitution ^—^with the aid

ofactive intellectual powers and the effects of habit, naturally lead

to the golden rule, As ye would that men should do to you, do

ye to them likewise and this lies at the foundation of morality.

** * The Thoaghtf of Harevf Aureliue,* Jkc., p. 1.39.
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In the next chapter I shall make some few remarks on the
probable steps and means by which the several mental and moral
focnlties of man have been gradually evolved. That such evoln*
tion is at least possible, ought not to be denied, for we daily see

these faculties developing in every infant; and we may trace a
perfect gradation from the mind of an utter idiot, lower than
that of an animal low in the scale, to the mind of a Newton.

CHAPTEB V.

Oh thb DimELOFMEHT OF THE Intxllkotual and Moral
Faculties dubino Primeval and Civilised Times.

Advancement of the intellectual powers through natural selection-
importance of imitation—Social and moral faculties

—
^Their develop-

ment within the limits of the same tribe—^Natunu selection as affecting

civilised nations—Evidence that civilised nations were once barbarous.

The subjects to be discussed in this chapter are of the highest

interest, but are treated by me in an imperfect and fragmentary
manner. Mr. Wallace, in an admirable paper before referred to,^

argues that man, after he had partially acquired those intel-

lectual and moral faculties which distinguish him from the

lower animals, would have been but little liable to bodily

modifications through natural selection or any other means.
For man is enabled through his mental faculties '' to keep with
“ an unchanged body in harmony with the changing universe.”

He has great power of adapting his habits to new conditions of

life. Ho invents weapons, tools, and various stratagems to

procure food and to defend himself. When he migrates into a

colder climate he uses clothes, builds sheds, and makes fires

;

and by the aid of fire cooks food otherwise indigestible. He
aids his fellow-men in many ways, and anticipates future events.

Even at a remote period he practised some division of labour.

The lower animals, on the other hand, must have their bodily

structure modified in order to survive under greatly changed
conditions. They must be rendered stronger, or acquire more
effective teeth or clawrs, for defence against new enemies; or

they must be reduced in size, so as to escape detection and
danger. When they migrate into a colder climate, they must
become clothed with thicker fur, or have their constitutions

altered. If they fail to be thus modified, they will cease to

exist.

’ *Anthropolofkal Review,* May 1864^ p. dviii.
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The case^ however, is widely different, as Mr. Wallace hai

with justice insisted, in relaticm to the intellectual and moral

facilities of man. These faculties are variable; and we have

every reason to believe that the variations tend to be inherited.

Therefore, if they were formerly of high importance to primeval

man and to his ape-like progenitors, they would have been

perfected or advan<^ through natural selection. Of the high

importance of the intellectual fEtculties there can be no doubt,

for man mainly owes to them his predominant position in the

world. We can see, that in the rudest state of society, the

individuals who were the most sagacious, who invented and used

the best weapons or traps, and who were best able to defend

themselves, would rear the greatest number of offspring. Tbo
tribes, which included the largest number of men thus endowed,

would increase in number and supplant other tribes. Numbers
depend primarily on the means of subsistence, and this depends

partly on the physical nature of the country, but in a much higher

degree on the arts which are there practised. As a tribe increases

and is victorious, it is often still further increased by the ab-

sorption of other tribes.* The stature and strength of the men
of a tribe are likewise of some importance for its success, and
these depend in part on the nature and amount of the food which

can be obtained. In Europe the men of the Bronze period were

supplanted by a race more powerful, and, judging from their

sword-handles, with larger hands ;* but their success was pro-

l>ably still more due to their superiority \n the arts.

All that we know about savages, or may infer from their

traditions and from old monuments, the history of which is quite

forgotten by the present inhabitants, shew that from the remotest

times successful tribes have supplanted other tribes. Belies ot

extinct or forgotten trilxis have been discovered throughout the

civilised regions of the earth, on the wild plains of America, and
on the isolated islands in the Pacific Ocean. At the present day
civilised nations are everywhere supplanting barbarous nations,

excepting where the climate opposes a deadly barrier
;
and they

succeed mainly, though not exclusively, through their arts, which

are the products of the intellect. It is, therefore, highly probable

that with mankind the intellectual faculties have been mainly

and gradually perfected through natural selection
;
and this con-

clusion is suflScient for our purpose. Undoubtedly it would
be interesting to trace the development of each separate fiicuJty

^ After a time the members or 18G1, p. 131), that they are the o(^

tribes wbira are absorbed into descendants of the same anoeston.

•aoiber tribe assume, as Sir Henry * Morlot, ‘Soc. Vaud. Sc. Kat
remaTka (* Ancient Law,* 1860, p. 294.
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from the state in which it exists in the lower animals to that in

which it exists in man; but neither my ability nor knowledge
permits the attempt.

It deserves notice that^ as soon as tho progenitors of man
became social (and this probably occurred at a very early period),

the principle of imitation, and reason, and experience would
have increased, and much modified the intellectual powers in a
way, of which we see only traces in the lower animals. Apes are

much given to imitation, as ore the lowest savages; and the

simple fact previously referred to, that after a time no animal

can be caught in the same place by tho same sort of trap, shews

that animals learn by experience, and imitate the caution of

others. Now, if some one man in a tribe, more sagacious than

the others, invented a new snare or weapon, or other means of

attack or defence, the plamest self-interest, without the assistance

of much reasoning power, would prompt the other members to

imitate Jiim ; and all would thus profit. The habitual practice

of each new art must likewise in some slight d^ee strengthen

tho intellect If the new invention were on important one, the

tribe would increase in number, spread, and supplant other

tribes. In a tribe thus rendered more numerous there would
always be a rather greater chance of the birth of other superior

and inventive members. If such men left children to inherit

their mental superiority, the chance of the birth of still more
ingenious members wo^d be somewhat better, and in a very

small tribe decidedly better. Even if they left no children, the

tribe would still include their blood-relations ; and it has been
ascertained by agriculturists * that by preserving and breeding

from the ifunily of an animal, which when slaughtered was
found to be valuable, the desired character has been obtained.

Turning now to the social and moral faculties. In order that

primeval men, or the ape-like progenitors of man, should become
social, they must have acquh^ the same instinctive feelings,

which impel other animals to live in a body ; and they no doubt
exhibited the some general disposition. They would have felt

uneasy when separated from their comrades, for whom they

would have felt some degree of love ; they would have warned
each other of danger, and have given mutual aid in attack or

defence. All this implies some degree of sympathy, fidelity, and
courage. Such social qualities, the paramount importance of
which to the lower AnimklR is disputed by no one, were no doubt

* I hare given instances 'm mj * Variation of animab under DonMttioa-
tion,*Tol.ii p, 106.
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aoqnixed by the progenitors ofman in a similar maimer, namely,

through natural selection, aided by inherited habit. VHien two
tribes of primeyal man, living in the same oonntry, came into

oompetition, if (other cironmstances being equal) the one tribe

incli^eda great number of courageous, sympathetic and fEdthfut

members, who were always ready to warn each other of danger,

to aid and defend each other, this tribe would succeed better and
conquer the other. Let it be borne in mind how all-important

in the never-ceasing wars of savages, fidelity and courage must
be. The advantage which disciplined soldiers have over undis-

ciplined hordes follows chiefly from the confidence which each

feels in his comrades. Obedience, as Mr. Bagehot has well

shewn,^ is of the highest value, for any form of government is

better than none. Selfish and contentious people will not cohere,

and without coherence nothing can be effected. A tribe rich in

the above qualities would spread and be victorious over othei

tribes : but in the course of time it would, judging from all past

history, be in its turn overcome by some other tribe still more
highly endowed. Thus the social and moral qualities would
tend slowly to advance and be diffused throughout the world.

But it may be asked, how within the limits of the same iribe

did a large number of members first become endowed with these

social and moral qualities, and how was the standard of ex-

cellence raised ? It is extremely doubtful whether the offspring

of the more sympathetic and benevolent parents, or of those

who were the most faithful to their comrades, would be reared

in greater numbers than the children of selfish and treacherous

parents belonging to the same tribe. He who was ready to

sacrifice his life, as many a savage has been, rather than betray

his comrades, would often leave no ofi&pring to inherit his noble

nature. The bravest men, who were always willing to come to

the front in war, and who freely risked their lives for others,

would on an average perish in larger numbers than other men.
Therefore it hardly seems probable, that the number of men
gifted with such virtues, or that the standard of their excellence,

could be increased through natural selection, that is, by the

survival of the fittest; for we are not here speaking of one tribe

being victorious over another.

Although the circumstances, leading to an increase in the

number of those thus endowed within the same tribe, are too

complex to be clearly followed out, we can trace some of the

probable steps. Li the first place, as the reasoning powers and

• 8m ft mmarkmbla mtIm of artl. April 1,1868; Joly 1,1889, riM
eUi oa * Phriies tad PoUtka ’ la ikt Mpantely pnbiiikcd.

*FortaiebtlT Rericw/ Nor. 1887;
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foresight of the members became improved, eadi man wonld
soon learn that if he aided his fellow-men, he would commonly
receive aid in return. From this low motive he might acquire

the habit of aiding his follows
;
and the habit of performing

benevolent actions certainly strengthens the feeling of sympathy
which gives the first impulse to benevolent actions. Habits,

moreover, followed during many generations probably tend to

be inherited.

But another and much more powerful stimulus to the de-

velopment of the social virtues, is afforded by the praise and the

blame of our fellow-men. To the instinct of sympathy, as we have
already seen, it is primarily due, that we habitually bestow both
praise and blame on others, whilst we love the former and dread
the latter when applied to ourselves ; and this instinct no doubt
was originally acquired, like all the other social instincts, through
natural selection. At how early a x)eriod the progenitors of man
in the course of their development, became capable of feeling and
being impelled by, the praise or blame of their fellow-creatures,

we cannot of course say. But it appears that even dogs appre-

ciate encouragement, praise, and blame. The rudest savages

feel the sentiment of glory, as they clearly show by preserving

the trophies oftheir prowess, by their habit ofexcessive boasting,

and even by the extreme care which they take of their per-

sonal appearance and decorations
;
for unless they regarded the

opinion of their comrades, such habits would be senseless.

They certainly feel shame at the breach of some of their lesser

rules, and apparently remorse, as shewn by the case of the
Australian who grew thin and could not rest from having
delayed to murder some other woman, so as to propitiate his dead
wife’s spirit Though 1 have not met with any other recorded

case, it is scarcely credible that a savage, who will sacrifice his

life rather than betray his tribe, or one who will deliver himself

up as a prisoner rather than break his parole,^ would not

feel remorse in his inmost soul, if he had failed in a duty,

which he held sacred.

We may therefore conclude that primeval man, at a very

remote period, was influenced by the praise and blame of his

fellows. It is obvious, that the members of the same tribe would
approve of conduct which appeared to them to be for the general

good, and would reprobate that which appeared evil. To do
good unto others—to do unto others as ye would they should do
unto you—is the foundation-stone of morality. It is, therefore,

hardly possible to exaggerate the importanoe during rude times

* Mr. Wallace gives eaaee in of Natnral Selection,’ 18701, p.
nie * Coalribtttiona the Theory 854.

K 2
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of the loTe of praise and the dread of blame. A man who wae
not impelled by any deep^ instinotiYe feelings to saorifioo his

life for the good of others, yet was roused to such actions by a
ense of glory, would by his example excite the same wish for

gloiy in other men, and would strengthen by exercise the noble

feeling of admiration. Hie m^ht thus do for more good to his

tribe than by begetting ofGspring with a tendency to inherit his

own high character.

With increased experience and reason, man perceiTcs the

more remote consequences of his actions, and the self-regarding

Tirtues, such as temperance, chastity, which during early

times are, as we have before seen, utterly disregarded, come to

be highly esteemed or e^en held sacred. 1 need not, however,

repeat what I have said on this head in the fourth chapter.

Ultimately our moral sense or conscience becomes a highly

complex sentiment^-originating in the social instmcts, largely

guided by the approbation of our fellow-men, ruled by reason,

self-interest, and in later times by deep religious feelings, and
confirmed by instruction and habit

It must not be forgotten that although a high standard of

morality gives but a slight or no advantage to each individual

man and his children over the other men of the same tribe, yet

that an increase in the niunber of well-endowed men and an
advancement in the standard of morality will certainly give an
immense advantage to one tribe over another. A tribe including

many members who, from possessing in a high degree the spirit

of patriotism, fidelity, obe^ence, courage, and sympathy, were
always ready to aid one another, and to sacrifice themselves for

the common good, would be victorious over most other tribes

;

and this would be natural selection. At all times throughout

the world tribes have supplanted other tribes ; and as morality

is one important element in their success, the standard of

morality and the number of well-endowed men will thus every-

where tend to rise and increase.

It is, however, very difficult to form any judgment why one

particular tribe and not another has been successful and has

risen in the scale of civilisation. Many savages are in the same
condition as when first discovered several centuries ago. As Mr.

Bagahot has remarked, we are apt to look at progress as normal

in human society ; but history refutes this. The ancients did

not even entertain the ide^ nor do the Oriental nations at the

present day. Accoiding to another high authority. Sir Henry
Maine,^ the greatest part of mankiM has never shewn a

’ *Ancieat Law,* 1861, p. 32. alfbtlj Baview.’ ipril 1, 1868, pw

far Mr. Bagekot*! remarks, * Fart 463.
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** particle of desire that its civil institutioiis should be im«
** proved.” Process seems to depend on many cononrrent

fiavonrable conditions, far too complex to be followed out But
it has often been remarked, that a cool climate, from leading to

industry and to the various arts, has been ^ghly favourable

thereto. The Esquimaux, pres^ by hard necessity, have
succeeded in many ingenious inventions, but their climate has
been too severe for continued progress. Nomadic habits, whether
OTer wide plains, or through the dense forests of the tropics, or

along the shores of the sea, have in every case been highly

detrimental. Whilst observing the barbarous inhabitants of

Tierra del Fuego, it struck me that the possession of soma
property, a fixed abode, and the union of many families under a
chief, were the indispensable requisites for civilisation. Such
habits almost necessitate the cultivation of the ground ; and the

first steps in cultivation would probably result, as 1 have els^

where shewn,* from some such accident as the seeds of a firuit-

tree falling on a heap of refuse, and producing an unusually fine

variety. The problem, however, of the first advance of savages

towards civilisation is at present much too difficult to be solved.

Natural Selection as affecting Civilised Nations.—I have hitherto

only considered the advancement of man from a semi-4mman
condition to that of the modem savage. But some remarks on
the action of natural selection on civilised nations may be worth
adding. This subject has been ably discussed by Mr. W. B.

Greg,* and previously by Mr. Wallace and Mr. Galton.*® Most
of my remarks are taken from these three authors. With
savages, the weak in body or mind are soon eliminated ; and
those that survive commonly exhibit a vigorous state of health.

We civilised men, on the other hand, do our utmost to check the

process of elimination ; we build asylums for the imbecile, the

maimed, and the sick ; we institute poor-laws ; and our mescal

* *The Variation of AnimaU and
Plants under Domestication,* toI. i.

p. 309.
* * Fraser's Magaxine,* Sept. 1868,

p. 353. This article seems to have
struck many persons, and has given
rise to two remarkable essays and a
/ejoinder in the * Spectator,’ Oct.

3z^ and 17th, 1868. It has also

been discussed in the * Q. Journal of
Science,’ 1869, p. 152, and by Hr.
Lawson Tait in the * Dublin Q.
loumal of Hodical Sekiioo,’ Fob.

1869, and by Mr. £. Ray Lankester

in his * Comparative Longevity,*

1870, p. 128. Similar views ap-

peared previously in the * Austra-

lasian,* July 13, 1867. 1 have

borrowed ideas from several of these

writers.
** For Mr. Wallace, see * Anthro*

polog. Review,* as before cited. Mr.
Oalton in 'Macmillan’s Magaxine,*

Aug. 1865, p. 318; also his grant

wor]^ * Hereditary Genius,* 1870.
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men exert their ntmoet i^ll to save the life of eyery one to the

lest moment. There is reason to belieye that vaccination has
preserved thousands^ who from a weak constitution would
formerly have succumbed to small-pox. Thus the weak members
of dvihsed sodeties propagate their kind. No one who has

attended to the breeding of domestic animals will doubt that

this must be highly injurious to the race of man. It is surprising

how soon a want of care, or care wrongly directed, leads to the

degeneration of a domestic race
; but excepting in the case of

man himself, hardly any one is so ignorant as to allow his

worst animals to breed. •

The aid which we feel impelled to give to the helpless is mainly

an incidental result of the instinct of sympathy, which was
originally acquired as part of the social instincts, but sub-

sequently rendered, in the manner previously indicated, more
tender and more widely diffused. Nor could we check our

sympathy, even at the urging of hard reason, without deteriora-

tion in the noblest part of our nature. The surgeon may harden

himself whilst performing an operation, for he knows t^t he is

acting for the good of his patient; but if we were intentionally

to neglect the weak and helpless, it could only be for a con-

tingent benefit, with an overwhelming present evil. We must
therefore bear the undoubtedly bad effects of the weak surviving

and propagating their kind; but there appears to be at least one

check in steady action, namely that the weaker and inferior

members of society do not marry so freely as the sound; and
this check might be indefinitely increased by the weak in

body or mind refraining from marriage, though this is more to be

hoped for than expected.

In every country in which a large standing army is kept up,

the finest young men are taken by the conscription or are

enlisted. They are thus exposed to early death during war, are

often tempted into vice, and are prevented from marrying during

the prime of life. On the other hand the shorter and feebler men,
with poor constitutions, are left at home, and consequently have

a much better chance of marrying and propagating their kind.”

Man accumulates property and bequeatl^ it to his children,

BO that the children of the rich have an advantage over the poor

in the race for success, independently of bodily or mental su-

periority. On the other hand, the children of parents who are

short-lived, and are therefore on an average deficient in health

and vigour, come into their property socner than other childmif

^ ** Prof. H. Pick (^Einflius der on this head, aad oa other sack
Natnrwisseaschaft aiff das Recht,* pome.
Jane, 1872) htis irmie good remarks
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Mid will be likely to marry earlier, and leaire a larger number of

offifpring to inbi^ their inferior oonstitaiions. But the in-

heritance of properly by itsdf ia Tery &r from an evil
; for

without the accumulation of capital the arts could not progress;

and it is chiefly through their power that the ciyilised races have
extended, and are now everywhere extending their range, so as

to take the place of. the lower races. Nor does the moderate
accumulation of wealth interfere with the process of selection.

When a poor man becomes moderately rich, his children enter

trades or .professions in which there is struggle enough, so that

the able in body and mind succeed best. The presence of a body
of well-instruc^ men, who have not to labour for their daily

bread, is important to a degree which cannot be over-estimated

;

as all high intellectual work is carried on by them, and on such
work, material progress of all kinds mainly depends, not to

mention other and higher advantages. No doubt wealth when
very great tends to convert men into useless drones, but their

number is never large; and some degree of elimination here

occurs, for we daily see rich men, who happen to be fools or

profligate, squandering away their wealth.

Primogeniture with entailed estates is a more direct evil,

though it may formerly have been a great advantage by the

creation of a dominant class, and any government is better

than none. Most eldest sons, though they may be weak in body
or mind, marry, whilst the younger sons, however superior

in these respecte, do not so generally marry. Nor can worth-

less eldest sons with entailed estates squander their wealth.

But here, as elsewhere, the relations of civilised life are so

complex that some compensatory checks intervene. The men
who are rich through primogeniture are able to select genera-

tion after generation the more beautiful and charming women

;

and these must generally be healthy in body and active in

mind. The evil consequences, such as they may be, of the

continued preservation of the same line of descent, without any
selection, are checked by men of rank always wishing to increase

their w^th and power; and this they effect by marrying

heiresses. But the daughters of parents who have produced

single children, are themselves, as Mr. Galton has shewn, apt to

be sterile ; and thus noble families are continually cut off in the

diroct line, and their wealth flows into some side channel ; but
unfortunately this channel is not determined by supenoriiy of

any kind.

Although civilisation thus checks in many ways the action of

* HerediUrr Genini * t870, pp. 132-140.
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catufti aeleotion, it apparently &yoars the better development

of the body, by means of good food and the freedom from oooa-

gkmal hardiships. This may be infenred from civilised men
having been fonnd, wherever compared, to be physically

stronger than savages.^ They appear also to have equal powers

of endurance, as has been prov^ in many adventurous ex-

peditions. Even the great luxury of the rich can be but little

^trimental ;
for the expectation of life of our aristocracy, at all

ages and of both sexes, is very little inferior to that of healthy

Rngliah lives in the lower classes.**

We will now look to the intellectual faculties. If in each

grade of society the members were divided into two equal

bodies, the one including the intellectually superior and the

other the inferior, there can be little doubt that the former

would succeed best in all occupations, and rear a greaternumber
of children. Even in the lowest wallm of life, skill and ability

must be of some advantage; though in many occupations,

owing to the great division of labour, a very smiJl one. Hence
in civilised nations there will be some tendency to an increase

both in the number and in the standard of the inteUectually

abla But I do not wish to assert that this tendency may not be

more than counterbalanced in other ways, as by the multiplica-

tion of the reckless and improvidont ;
but even to such as these,

ability must be some advantage.

It has often been objected to views like the foregoing, that the

most eminent men who have ever lived have left no ofBspring to

inherit their great intellect. Mr. Oalton says,** I regret 1 am
^ unable to solve the simple question whether, and bow far,

men and women who are prodigies of genius are infertile. I
**
have, however, shewn that men of eminence are by no means

* 80.” Great lawgivers, the founders of beneficent religions,

great philosophers and discoverers in science, aid the progress of

mankind in a far higher degree by their works than by leaving

a numerous progeny. In the case of corporeal structures, it is

the selection of the slightiy better-endowed and the elimination

of the slightly less well-endowed individuals, and not the pre-

servation of strongly-marked and rare anomalies, that leads to

the advancement of a species.** So it will be with the intellectnal

facultieB, sinoe the somewhat abler men in each grade of sodety

*’ Qaatrefages, * Reme des Coun 1670, p. 115.

ScieniiSqtiea,* 1667-68, p. 659. ** * Hereditary Genias,* 1870,
** See the 6fUi and eixth oolumns, 330.

compiled from good anthoritiea, in ** ' Origin of Spedee ’ (fifth edi-

the table jp^en in Mr. £. B. Lan- tion, 1869)^ p. lOi.

keftn^a ^Comparatire Longevity
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Bnoceed rather better than the lew able, and conseqaentljr

increase in number, if not otherwise preyented. When in

any nation the standard of intellect and the number of intel-

lectual men have increased, we may expect from the law oi

the deviation from an average, that prodigies of genius will, as

shewn by Mr. Galton, appear somewhat more frequently than

before.

In regard to the moral qualities, some elimination of the

worst di^)ositions is always in progress even in the most civilised

nations. Malefactors are executed, or imprisoned for Icmg

periods, so that they cannot freely transmit their bad qualities.

Melancholic and insane persons are confined, or commit suicide.

Violent and quarrelsome men often come to a bloody end. The
restless who will not follow any steady occupation~and this

relic of barbarism is a great check to civilisation emigrate to

newly-settled countries, where they prove useful pioneers. In-

temperance is so highly destructive, that the expectation of life

of the intemperate, at the age of thirty for instance, is only

13*

8

years
;
whilst for the rural labourers of England at the same age

it is 40*59 years.*® Profligate women bear few children, and
profligate men rarely marry

;
both suffer from disease. In the

breeding of domestic animals, the elimination of those individuaK
though few in number, which are in any marked manner inferior,

is by no means an unimportant element towards success. This

especially holds good with injurious characters which tend tc

reappear through reversion, such as blackness in sheep; and
with mankind some of the worst dispositions, which occasionally

without any assignable cause make their appearance in families,

may perhaps be reversions to a savage state, from which we are

not removed by very many generations. This view seems

indeed recognis^ in the common expression that such men are

the black sheep of the family.

With civilis^ nations, as far as an advanced standard of

morality, and an increased number of fairly good men are con-

cerned, natural selection apparently effects but little
;
though

the fundamental social instincts were originally thus gained.

But I have already said enough, whilst treating of the lower

races, on the causes which 1^ to the advance of morality,

namely, the approbation of our fellow-men—the strengthening

* Hereditary Oenios,* 1870, p. Nelson's ‘Vital Statistics.' In re-

347. gard to profligacy, see Dr. Farr,
** £. Ray Lankester, ‘Compara- ‘Influence of Marriage on Mor-

Uve Longevity,' 1570, p. 115. The tality,’ ‘ Nat, Assoc, for the Proino>

table of the int;mperate is from tion of Social Science,* 1858.
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of our sympathies by habiln-example and imitation-^zeascmr-

eaqMsaenoe, and eyen self-interest—instruction during 9t>uth. and
religious fBelings.

A most important obstacle in oiyilised countries to an increase

inthe number of men of a superior class has been strongly insisted

on by Mr. Greg and Mr. Galton,'* namely, the fact that the Tery

poor and reckless, who are often degraded by vice, almost invari-

ably marry early, whilst the careful and frugal, who are generally

otherwise virtuous, marry late in life, so that they may be able

to support themselves and their children in comfort Those who
many early produce within a giyen period not only a greater

number of generations, but, as shewn by Br. Duncan," they pro-

duce many more children. The children, moreover, that are

bom by mothers during the prime of life are heavier and larger,

and therefore probably more vigorous, than those bom at other

periods. Thus the reckless, degraded, and often vicious members
of society, tend to increase at a quicker rate than the provident

and generally virtuous members. Or as Mr. Greg puts the case

:

TIm careless, squalid, unaspiring Irishman multiplies like

rabbits : the frugal, foreseeing, self-respecting, ambitious Scot,

‘'stem in his morality, spiritual in his faith, sagacious and dis-

“ oiplined in his intelligence, passes his best years in struggle

“a^ in celibacy, marries late, and leaves few behind him.
“ Given a land originally peopl^ by a thousand Saxons and a
* thousand Oelts—and in a dozen generations five-sixths of the

'^population would be Celts, but five-sixths of the property, of
" the power, of the intellect, would belong to the one-sixth of
“ Saxons that remained. In the eternal ' struggle for existence,’

“ it would be the inferior and favoured race that had pre-
* vailed—and prevailed by virtue not of its good qualities but of
- its faults.”

There are, however, some checks to this downward tendency.

We have seen that ^e intemperate suffer from a high rate of

mortality, and the extremely profligate leave few offspring. The
poorest classes crowd into towns, and it has been proved by Dr.

Stark from the statistics of ten years in Scotland," that at all

** ' Frafer*a Magasine Sept, title of ' Fecundity, Fertility, and

186S, p. 358. ' Macmillan's Maga- Sterility,’ 1871. See, also, Mr
aine, Aug. 1865, p. 318. The Rer. Gallon, ' Hereditary Genius,’ pp.
F. W. Farrar ('Fraser’s Mag.’ Aug. 351^57, for observations to the

1970^ pw 264} takes a difierent view, above effect.

" ^Os Um Laws of the Fertility 'Tenth Annual Report oi

•f Wonsea,’ in 'Transact Royal Births, Deaths, 4c., m S^laad^
fee.’ Kdlnburgh, voL xziv. p. 287 ; 1867, p. aria,

saw pnMiihed separately vnder the
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ages the death-rate is higher in towns than in rural districts,

and during the first five years of life the town death-rate is
<< almost exactly double that of the rural districts*" As these re-

turns include both the rich and the poor, no doubt more than
twice the number of births would be requisite to keep up the
number of the very poor inhabitants in the towns, relatiyely to

those in the country. With women, marriage at too early an
age is highly injurious ; for it has been found in France that,
** twice as many wives under twenty die in the year, as died out
'' of the same number of the unmarried." The mortality, also,

of husbands under twenty is "excessively high,"** but what the
cause of this may be, seems doubtful. Lastly, if the men who
prudently delay marrying until they can bring up their families

in comfort, were to select, as they often do, women in the prime
of life, the rate of increase in ^e better class would be only

slightly lessened.

It was established from an enormous body of statistics, taken
during 1853, that the unmarried men throughout I^nce,
between the ages of twenty and eighty, die in a much larger

proportion than the married : for instance, out of every 1000
unmarried men, between the ages of twenty and thirty, 11*3

annually died, whilst of the married only 6*5 died.** A similar

law was proved to hold good, during the yisars 1863 and 1864,

with the entire population above the age of twenty in Scotland

:

for instance, out of every 1000 unmarried men, between the ages

of twenty and thirty, 14*97 annually died, whilst of the married

only 7*24 died, that is less than half.*^ Dr. Stark remarks on
this, " Bachelorhood is more destructive to life than the most
"unwholesome trades, or than residence in an unwholesome
" house or district where there has never been the most distant

"attempt at sanitary improvement." He considers that the

lessened mortality is the direct result of " marriage, and the
" more regular domestic habits which attend that state." He
admits, however, that the intemperate, profligate, and cnminal

classes, whose duration of life is low, do not commonly marry

;

and it must likewise be admitted that men with a weak constitu-

** These quotations are taken
from our highest authority on such

questions, namely. Dr. Farr, in his

paper *()n the Influence of Mar-
riage on the Mortality of the French
People,’ read before the Nat. Assoc,

for the Promotion cf Social Science,

1858.
•• Dr. Farr, ibid. The quota-

tions given below are estracted

from the same striking paper.
** 1 have taken the mean of the

quinquennial means, given in * The
Tenth Annual Report of Births,

Deaths, Ac., in Scotland,’ 1867.

The quotation from Dr. Stark ia

copied from an article in the * Daily

News,’ Oct. 17th, 1868, which Dr.

Farr considers very carefilly writ*

ten.
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tion, ill health, or any g^t infirmity in body or mind, often

not to marry, or will be rejected. Dr. Stark seems to have

come to the conclusion that mairioge in itself is a main cause of

prolonged life, from finding that married men still have a

considerable advantage in this respect over the unmarried of the

same advanced age ; but every one must have known instances

of men, who with weak health during youth did not marry, and

yet have survived to old age, though remaining weak, and there-

foro always with a lessened chance of life or of marrying. There

is another remarkable circumstance which seems to support Dr.

Stark’s conclusion, namely, thatwidows and widowers in France

suffer in comparison with the married a very heavy rate of mor-

tality ; but Dr. Farr attributes this to the poverty and evil habits

consequent on the disruption of the family, and to grief. On
the wholewemay conclude with Dr. Tbit that the lesser mortidity

of married than of unmarried men, which seems to be a general

law, ^‘is mainly due to the constant elimination of imperfect

types, and to the skilful selection of the finest individuals out
" of each successive generation the selection relating only to

the marriage state, and acting on all corporeal, intellectual, and
moral qualities.^^ We may, therefore, infer that sound and

good men who out of prudence remain for a time unmarried, do
not suffer a high rate of mortality.

If the various checks specified in the two last paragraphs, and
perhaps others as yet unknown, do not prevent the recUoss, the

vicious and otherwise inferior members of society from increas-

ing at a quicker rate than the better class of men, the nation will

retrograde, as has too often occurred in the history of the world.

We must remember that progress is no invariable rule. It is

very difficult to say why one civilised nation rises, becomes more
powerful, and spr^s more widely, than another ; or why the

same nation progresses more quickly at one time than at another.

We con only say that it d^)ends on an increase in the actual

number of the population, on the number of the men endowed
with high inteUectual and moral faculties, as well as on their

standard of excellence. Corporeal structure appears to have
little influence, except so far as vigour of body le^ to vigour of

mind.

It has been urged by several writers that as high intellectual

powers are advantageous to a nation, the old Greeks, who stood

some grades higher in intellect than any race that has ever

Dr. Doncaa remarks CFeeimd- " from the unmarried side to the

itf, FerlHitj,* kc^ 1871, p. 834) on ** married, leaving the unmarried

tto subject; everv age the ** columns crowded with the sickly

^ healthy and beautiful go over * and unfortunate.**
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existed,^ ought, if the i^er of natural selection were real, to

have risen still higher in the scale, increased in number, and
stocked the whole of Europe. Here we have the tacit assump-
tion, so often made with respect to corporeal structures, that

there is some innate tendency towards continued development in

mind and body. But development of all kinds depends on many
concurrent favourable circumstances. Natural selection acts

only tentatively. Individuals and races may have acquired cer-

tain indisputable advantages, and yet have perished from failing

in other characters. The Greeks may have retrograded from a
want of coherence between the many small states, from the small

size of their whole country, from the practice of slavery, or from
extreme sensuality ; for they did not succumb until " they were
" enervated and corrupt to the very core."^ The western nations

of Europe, who now so immeasurably surpass their former savage

progenitors, and stand at the summit of civilisation, owe little

or none of their superiority to direct inheritance from the old

Greeks, though they owe much to the written works of that

wonderful peopla

Who can positively say why the Spanish nation, so dominant
at one time, has been distanced in the race. The awakening of

the nations of Europe from the dark ages is a still more perplex-

ing problem. At l^t early period, as Mr. Galton has remarked,

almost all the men of a gentle nature, those given to meditation

or culture of the mind, had no refuge except in the bosom of

a Church which demanded celibacy;” and this could hardly

fail to have had a deteriorating i^nence on each successive

generation. During this same period the Holy Inquisition

selected with extreme care the freest and boldest men in order

to bum or imprison them. In Spain alone some of the best

men—those who doubted and questioned, and without doubting

there can be no progress—were eliminated during three cen-

turies at the rate of a thousand a year. The evil which the

Catholic Church has thus effected is incalculable, though no
dcubt counterbalanced to a certain, perhaps to a large, extent

in other ways
;
nevertheless, Europe has progressed at an un-

paralleled rate.

** See the ingenious and original

argument on this subject by Mr.
Galton, * Hereditary Genius, pp.
340-342.

Mr. Greg, * Fraser's Magaxine,'

Sept. 1868, p. 357.
" * Hereditary Genius,* 1870, pp.

357-359. The Rev. F. WF Farrar
(* Fraser's Mag.,* Aug. 1870, p>.

257) advances arguments on the

other side. Sir C. Lyell had already

(‘ Principles of Grology,’ vol. ii.

1868, p. 489) in a striking passage

called attention to the evil influence

of the Holy Inquisition in having,

through selection, lowered the gene-

ral standard of hitelligenoe in S»
ropt.
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The zemarkable snooess of the English as colonists, oompareii

to other European nations, has been ascribed to their '^daring
** and persistent energy; ” a lesidt which is well illustrated by

comparing the progress of the Canadians of English and French

extraction; butwho can say how the English gained their energy?

There is apparently much truth in the belief that the wonderful

progress of the United States, as well as the character of the

people, are the results of natural selection
; for the more ener-

getic, restless, and courageous men from all parts of Europe
haTB emigrated during the last ten or twelye generations to that

great country, and have there succeeded best* Looking to the

drrtant future, I do not think that the Bey. Mr. Zincke takes an
exaggerated <yi^w .when he says :* All other series of eyents

—

"as that wh|(^ resulted in the culture of mind in Greece, and
'‘that which resulted in the empire of Borne—only appear to
" have purpose and yalue when yiewed in connection with, or

"rather as subsidiary to .... the great stream of Anglo-Saxon
" emigration to the west” Obscure as is the problem of the

adyanoe of dyilisation, we can at least see that a nation

which produced during a lengthened period the greatest

number of highly intellectual, energetic, braye, patriotic, and
beneyolent men, would generally prevail oyer less favoured

nations.

Natural selection follows from the struggle for existence ; and
this from a rapid rate of increase. It is impossible not to regret

bitterly, but whether wisely is another question, the rate at

which man tends to increase ; for this leads in barbarous tribes

to infanticide and many other evils, and in civilised nations to

abject poverty, celibacy, and to the late marriages of the prudent.

But as man suffers from the same physical evils as the lower

animals, he has no right to expect an immunity from the evils

consequent on the struggle for existence. Had he not been sub-

jected during primeval times to natural selection, assuredly ho
would never have attained to his present rank. Since we see in

many parts of the world enormous areas of the most fertile land

capable of supporting numerous happy homes, but peopled only

by a few wan^ring savages, it might be argued that the struggle

for existence had not been sufficiently severe to force man up-

wards to his highest standard. Judging from all that we know
of man and the lower animals, there has always been sufficient

variabiliiy in their intellectual and moral frculties, for a steady

advance through natural selection. No doubt such advance
* Mr. Qaltoa, *• HaemilUui*! and National Life,* Dec. 1869, p. 184.

MafaMae,* Angait, 1865, p. 325. ** *l#st Winter in the United

%m alM, ‘Katum,* <On Darwiniam Stotce,* 1868, p. 29.
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demandB many favoniable oonmirrent drcmnstanceB; bnt itmay
well be donbt^ whether the most &yoiirab]e wocddhayesiiffiocdy

had not the rate of increase been rapid, and the consequent
struggle for existence extremely setere. It even appears from
what we see, for instance, in parts of S. America, that a people

which may be called ciyilised, such US the Spanish settlers, is

liable to become indolent and to retrograde, when the con-

ditions of life are rery easy. With highly civilised nations con-

tinued progress depends in a subordinate degree on natural

selection ;
for such nations do not supplant and exterminate one

another as do savage tribes. Nevertheless the more intelligent

members within the same community will succeed better in the

long run than the inferior, and leave a more numerous progeny,

and this is a form of natural selection. The more efficient

causes of progress seem to consist of a good education during

youth whilst the brain is impressible, and of a high standard of

excellence, inculcated by the ablest and best men, embodied in

the laws, customs and traditions of the nation, and enforced by
public opinion. It should, however, be borne in mind, that the

enforcement of public opinion depends on our appreciation of

the approbation and disapprobation of others ; and this apprecia-

tion is founded on our sympathy, which it can hardly be doubted

was originally develox>ed through natural selection as one of the

most important elements of the social instincts."

On the evidence that dll civilised nations were once harlarous,

—

The present subject has been treated in so full and admirable a

manner by Sir J. Lubbock,^ Mr. Tylor, Mr. McLennan, and
others, that 1 need here give only the briefest summary of their

results. The arguments recently advanced by the Duket of

Argyll** and formerly by Archbishop Whately, in favour of the

belief that man came into the world as a civilised being, and
that all savages have since undergone degradation, seem to me
weak in comparison with those advanced on the other side.

Many nations, no doubt, have fallen away in civilisation, and

some may have lapsed into utter barbarism, though on this

latter head I have met with no evidence. The Fuegians were

probably compelled by other conquering hordes to settle in their

inhospitable country, and they may have become in consequence

somewhat more degraded; but it would be difficult to prove

" I am much indebted to Mr. ** * On the Origin of CiyiliBatkin,

John Morley for some good criti- * Proc. Ethnological Soc.’ Nov. 2S

eitms on this subject: see, also, 1867.

Broca, *Les Selections,’ ‘ Revue d*An- •* * Primeval Man«* 1668.

thropologie,’ 1872.
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ttit ttiegr bftTe fidleii much below the Botooudos, wbo inbaUt

Hm flnesl parts of Brasil

The eTidenoe that all ciTilised oatioiiB are the desoendanti of

barfaixiaiks^ consists, on the one sid^ of clear traces of their

temer low conditian in still-existing cnstoms, beliefii, language,

Ac.; and on the other aide, of prooih that savages are inde-

pmtotlj aUe to raise themselves a few steps in the scale of

dvilisataon, and have actually thus risen. The evidence on tlie

first head is extremely curious, but cannot be here given : 1 refer

to such cases as that of the art ol enumeration, which, as Mr.

l^lor clearly shews by reference to the words still used in some

places, originated in counting the fingers, first of one hand and

then of the other, and lastly of the toes. We have traces of this

in our own deds^ system, and in the Roman numerals, where,

after the V«, which is supposed to be an abbreviated picture of a

human band, we pass on to \L, Ac., when the otlw hand no
doubt was used. So again, when we speak of three-score and

ten, we axe counting by the vigesimal system, each score thus
** idesUy made, standing for 20—for * one man ' as a Mexican or

Ouib would put According to a large and increasing

echoed oi philologists, every language bears the marks of its slow

and gradual evolution. So it is with the art of writing, for

letters are rudiments of pictorial representations. It is hardly

possible to read Mr. M'Lexinan’s work^ and not admit that

almost all civilised nations still retain traces of such rude habits

as the forcible capture of wives. What ancient nation, as the

same author asks, can be named that was originally mono-
gamous? The primitive idea of justice, as shewn by the law of

battle and other customs of which vesUgre sUH remain, was
likewise most rude. Many existing superstitions are the

remnants of former false religioas beliefs. The highest form of

reUgioD—the grand idea of God hating sin and loving right-

eousness—wss unknown during primeval times.

Tuniing to the other kind of evidence: Sir J. Lubbock bat

•hewn that some savages have recently improved a little in

•ome 4^ their simpler arts. From the extremely curkma
aeooani which be gives of the weapons, tools, and arts, in nae

** *lUyal lastlUitioD of Grtot *A Conjectorml SoloUoa of tho

Brtum,* Msfck 15, 1867. Abo, Ohfis of tk* CUm, of
* Uiwiartkw iato tko Early History BoUiioaskip,* ia * Antoricoa

of Miakiail,' <Acad. of Sekocts,* rol. oti. Etli.

** *Prtadtiv» Maniafi^* 1665. 1S6S. Prof, ^chaofnutt•oa CAs*
At, UktwlM, aa tietHaat aitlcla, Uunopolog. Rtritv,' Oct. 1666, p.

oviSmtly ky Ika ataM aatkar, ia 373) r«aarlu oa ^iho vatUgM of

tko ^Kortk Biithli Bavtaw,” 3aly, ** kaami aaerifiow fbaad Uik ta

1666. Also, Hr. L IL Morgaa, « Hoattr aad tkt 016 Toot—oat.**
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amongst saTagos in various parts of the world, it cannot bo
ioubh^ that those haTo nearly all been indopendont discoTerics,

excepting perhaps the art of making fire.** The Australian
boomerang is a good instance of one snch independent discovery.

The Tahitians when first visited had advanced in many respects

l>eyond the inhabitants of most of the other Polynesian islands.

There are no just grounds for the belief that the high cultore of

the native Peruvians and Mexicans was derived from abroad

many native plants were there cultivated, and a few native

animals domesticated. Wo should bear in mind that, judging

from the small influence of most missionaries, a wandering crew
fiom some scmi-civilisod land, if washed to the shores of

America, would not have produced any marked effect on the

natives, unleas they had already become somewhat advanced,

liking to o very remote period in tho hi-story of the world, we
.nnd, to use Sir J. Lubbock’s well-known terms, a paleolithic and
neolithic period ; and no one will pretend that the art of

grinding rough flint tools was a l>orroweii one. In all parts of

Kurope, as far cast as Greece, in Palestine, India, JajMiD, New
Zealand, and Africa, including Egypt, flint tools have l»een

discovered in abundance; and of their use tho existing in-

nabitants retain no tradition. There is aLs<> indirect evidence of

their former use by tho Chinese and ancient Jews. Uence there

can hardly Ix) a doubt that tho inhabitants of these countries,

which include nearly tho whole civilised world, were once

in a l»arliarous condition. To believe that roan wels abori-

ginally civilised and then suflfered utter degradation in so many
regions, is to take a pitiably low view of human nature. It is

apparently a tnier and more cheerful view that progress nas

K'cn much more general than ndrogreasion ; Uiat man has risen,

though by slow and intorrupted 8tc|)S, from a lowly condition to

tho highest standanl as yet attaint by him in knowledge,
morals and religion.

*• S«r J. LuUbock, ‘ I*r«hUU>rtc
Times,* 2nd edit, 1SU9, chap, ir,
and xvi. et passim. Sea alwj the

Sth chapter in I'ylar**

*Larly Hiatory af UaiiktiMl,* i&d

edit.. 1870.
**

lir. F. Muller has made mmim
g*iod remarks to this edecl la the

* iteisa der Novara : Anthropolof

Thcil,* Shlhm' li. 1868 s. liT.

V
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CHAPTER VL

Ok tiie AFmiTiES akd Gknbaiaoy or >ian.

of moa in tho noitnal Aorte*—The naturnl system genealogicnt

—

AdaptiTe chnmcters of slight raltie—Vanotts smaJl |>uiiits of resctu*

biaiioe between man and the Quadmmana—Rank of roan in tne natural

•jpitem—Eirthplace and antiquity of man—Absence of fossil connecting-

littka—Lower stages in the genealogy of man, as inferred, tirstly fkoin

his affinities and secondly fVoin hts strnctnre—Early androgynous con-

dition of the Vertebrata—Conclusion.

Even if it \yc grant o<i that the difference bctww'O man and hii

nearest allies is ns great in corporeal structure as some natn-

ralists mamtain, and alihongh wo must grant that the differ*

ence between them is immense in mental |x>wcr, yet the facts

giTcn in the earlier chapters appear to declare, in the plainest

manner, that man is descended from some lower form, notwith-

standing that connecting-links have not hitherto been dis-

oorered.

3fan is liable to namerons, slight, and diversified variatioiis,

which are induced by the same general causes, are governed

and transmitted in accordance with Uio same general laws, as in

the lower animals. 3Ian has multiplied so rapidly, that he has

ceccssanly been exposed to stnigglo for existence, and con-

aeqnently to natural selection. He lias given rise to many races,

some of which differ so much from each other, that they have
often been ranked by naturalists as distinct species. His body
is constmeted on the same bornological plan as that of other

mammals. He passes through the same phases of embryo-
logical development He retains many rudimentary and nsclcns

atnictnrea, which no doubt were once serviceable. Cliaracterg

occasionally make their re-appcaiance in him, which we havo
mason to believe were pomes^ by his early progenitors. If the

origin of man had been wholly different from that of all other

animaia, tbeao various appearances would bo mere empty
deoeplaoiis; but such an admission is incredible. These appear-

anoeib on the other band, ore intelligible, at least to a largo

nsteot if man is the oo-d^cendant with other mammals of some
nnknown and lower form,

Same naturalists, from being deeply impressed with tho

meotjil and spiritual powers of man, have divided the whole

flmcie world into ibree longdoma, the Homan, the Animai^
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and the Vegetable, thna giying to man a separate kingdom.^
Spiritual powers cannot be oomparod or clas^ by the natu-
ralist : but be may endoavour to ^ew, as I haye done, that the

mental fiscultieB of man and the lower animals do not differ in

land, although immensely in degree. A diffsrenoe in degree,

howeyor great, does not justify us in placing man in a distinct

itingdom, as will perhaps be best illustrated by comparing the

mental powers of two insocts, namely, a coccus or scale-insect

and an ant, which undoubtedly belong to the same class. The
(lifierenoe is borc^ greater t han,though of a somewhat different kind

from, that Ixitwoon man and the highest mammoL The female

coccus, whilst young, attaches itself by its proboscis to a plant;

sucks the sap, but noTcr moves again; is fertilised and lays eggs;

and tins is its whole liistory. On the other hand, to describe the

habits and mcntjil }x>wor8 of workcr-ants, would require, as

Pierre IIul>cr has shcwn,^a largo volume ; I may, however, briefly

specify a few points. Ants certainly communicate information to

each other, and several unite for the same work, or for games of

play. They recognise their fellow-ants after months of absence,

and feel sympathy for each other. They huild great edifices,

keep them clean, close the doors in the evening, and post

sentries. They make roads us well as tunnels under rivers, and
temporary bridges over them, hy clinging together. They
collect f(xxl for the community, and when an object, too largo for

entrance, is brought to the nest, they enlarge the door, and
afterwards build it up again. They store up seeds, of which
they prevent the germination, and which, if damp, are brought
up to the surface to dry. They keep aphides and other insects as

milch-cows. '] hey go out to battle in regular bands, and freely

sacrifice their lives for the common weal. They emigrate ac-

cording to a proconoertod plan. They capture slaves. They move
the eggs of their aphides, as well as their own eggs and cocoons,

into warm parts of the nc4it, in order that they may bo quickly

hatched
; and endless similar facts could be given.’ On the

whole, the difference in mental power betw’oen an ant and a
oooens is immense

;
yet no one has ever dreamed of pkeing these

insects in distinct oiasses, much less in distinct kingrioms. No

* ki<lor« Gfoffroj St,-HiUirv gives
1 detailed accouot of the position

essigiied to man by variotis natnral-
iMt in their classifications :

* H sU
N.it. O^n,' tom. li. 18^9. fn. 110-

* Some of the most tateresting
f.i <\t*r puMi^h<-4 •>« llu' habits

of anU art given by Mr. Bdt, ia

in kb *Nattiralbt in Nienragoa,*

1874. See also Mr. Moggndge*s
admirable work, * Harrestiag AnU,*

187.% also * L'lnstiact oea lea

Insectes,^ by M. George FonckeU
* Revue des IVui MoodK’
!i70,

t* %
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doalit the diflerenco is bridged OTor by other insooUi; and thii

is not the case trith man and the higher apes. But we hare

every reason to believe that the breaks in the scries are simply
the results of many forms having become extinct

Professor Owcn» relying chiefiy on the structure of the brain,

has divided the mammalian series into four sub-classes. One of

these ho devotes to man; in another ho places both the

Marsnpials and the Monotremata; so that ho makes man as
distinct from all other mammals as are these two latter groups
conjoined. This view has not boon accepted, as far as I am
aware, by any naturalist capable of forming an independent
judgment, and therefore need not hero bo further considered.

AVe can understand why a classification founded on any single

character or organ—even an organ «so wonderfully complex and
important as the brain—or on the high development of the

mental faculties, is almost sure to prove unsatisfactory. Tliis

principle has indeed been tried with bymenopterous insects;

but when thus classed by their habits or instincts, tlie arrange-

ment proved thoroughly artificial.’ Classifications may, of

coarse, bo based on any character whatever, as on size, colour,

or the element inhabited; but nataralists have long felt a
profound conviction that there is a natural system. This
system, it is now generally admitted, must lx*, as far as possible,

genealogical in arrangement,—that is the co-dcsoendants of the
fame form must ho kept together in one group, apart from tho

co-descendants of any other form
; but if Uie parent- forms aro

related, bo will l«c their descendants, and tho two groups to-

pf'lher will form a larger gnmp. 'hjo amount of difference

between the sevcml groups— tliat is tho amount of modification

which each has undergone— is expressed by such terms as
genera, families, orders, and claascs. As wo have no record of

tJje lines of dcBcent, the pedigree can )« discovered only by
oljBcrring the dcgrcn* of mblance* letween the brings which
are to be clasMxL For this o!»ject nuinc'rons {w>ints of rcsem*
oisnoe aro of much more importanre than tho amount of

stmilarity or diasimilanty in a few |>oints. If two language
were found to resemble each other in a multitude of words and
points of omistnietioD, they would be univemany recognised as
luring sprung firom a common source, notwithstanding that
they differed greatly in some few words or points of construction.
Bet with organic beings tho points of resemblance must not
eon^kt of adaptations to siimJar habits of life : two animahi
hir instaoec, hava had their whole frames modified for livii^ in

•
‘ Ihdtre C'ji* laNTt#,* tel * IgiO, p 17
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the water, and yet they will not be brought any nearer to each
other in the natural eyatem. Hence we can ace how it is that

•eaemblancea in aoveral unimportant atructures, in uaeleaa and
rndimontary organa, or not now fanctionally actiye, or in an
embryological condition, arc by far the moat aerviceable for claa-

aification; for they can hardly be duo to adaptationa within a
late period

;
and thus they rcTcal the old lines of descent or of

true afiSnity.

We con further see why a great amount of modification in

some one character ought not to lead us to separate widely any
two orgauiams. A part which already differs much from the

same part in other allied forma bos aLready, according to the

theory of cTolution, varied much; conaoqucntly it would (as long

as the organism remained axpoeed to the same exciting con«

ditions) bo liable to further variations of the same kind
; and

these, if beneficial, would bo preserved, and thus be continually

augmented. In many cases the continued development of a part,

for instance, of the lieak of a bird, or of tho teeth of a mammal,
would not aid tho species in gaining its food, or for any other

object ; but with man we can sec no definite limit to the con-

tinued devciopment of tho brain and mental faculties, as far as

advantage is concerned. Therefore in determining tho position

of man in tho natural or genealogical system, tho extreme de-

velopment of his brain ought not to outweigh a multitude of

rcsomblanoes in other less important or quite unimportant
points.

The greater nunilKT of naturalists who have taken into con-

sideration tho whole structure of man, including his mental

faculties, have followed Blumenbach and Cuvier, and have placed

man in a separate Order, under the title of the Bimana, and
therefore on an equality with the orders of the Quodrumana.
Carnivora, dec. R^ntly many of our l^est naturalists have
recurred to tho view first propounded by Linnftus, so remarkable

for his sagacity, and have placed man in the same Order with

tho Quodnimana, under tho title of Uio Primates. The justice of

this conclusion will bo admitted : for in the first place, we must
boar in mind the comparative insignificance for classification

of tho groat development of the brain in man, and that the

strongly-inarked differences between tho skulls of man and the

Quodrumana (lately inaistod upon by Bischoff, Aeby, and others'

apparently follow from their differently developed brains, la
the second place, wo must remember that nearly all the other

andmore important differences between man and the Quadmmana
are manifestly adaptive in their nature, and relate chiefiy to the

snoct (Kisitiou of man ; such as the siroctoie of his hand^ foot
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t&d palfifi, the curvature of his spine, and the position of his

head. The family of Seals offers a good illustration of the small

importance of a^ptrve characters for olassifioation. These
animals differ from all other Carnivora in the form of their

bodies and in the structure of their limbs, far more than does
tftfi fkxun the higher apes; yet in most systems, from that of

Cuvier to the most recent one by Mr. Flower/ seals are ranked

as a mere family in the Order of the Carnivora. If man had not

been his own classifior, be would never have thonght offounding

a separate order for his own reception.

It would be beyond my limits, and quite beyond my knowledge,

oven to name the innumerable points of structure in which man
agrees with the other Primates. Our great anatomist and

philosopher, Huxley, has fully discui»ed this subject,^ and

ocmclndes that man in all parts of lus organisation differs less

fitom the higher apes, than these do from the lower roemliers of

the same group. Consequently there “ is no juBtirieation for

** placing in a difdinct onicr.**

In an early part of this work I brought forward various

facts, abewing how closely umu agrees in coustitution with the

higher mammals; and this agreement must depend on ottr

close similarity in minute stnicture and chemical composition.

I gave, as iostanoes, our liability to the same diseases, and to the

attacks of allied parasites ; our Uistee in common for the same
stimulants, and the similar eSects productui by them, ha well as

by various drugs, and other such

As gmsll unimportant points of inblauce lieiwecn man and
the Quadniniana are not commonly noticed in systemattc works,

and as, when numerous, they clearly reveal our relationship, I

will specify a few such points. The rt^lative pofdtioii of our
laatnxes is manifestly the same ; and the wious emotions arc

displayed by nearly similar morements of the muscles and akin,

chi^ above the eyebrows and round the mouth. Home few

cxptewnnnw are, indeed, almost the same, as in the weeping of

certain kinds of monkeys aisl iii tlic laughing noise mmio ly

others, dtiriiig which the comerh of the month are drawn back-

wards, snd ^ lower eyelids wrinkled. The external ears are

cuxioiisiy alike. In man the nose is much more prominent than

in tDoel mottksya ; hut we may trace the commencmMiDt of an
aquiliiie curvatiue in the nose of the Hootock Cibbon

; and this

in the ^Semmfpiikecm namea is carried to a ridieoious exUvnw.
Hie ftM at many monkeys are omameotod with beanis,

whisken^ or moustaches. The ba*'^ on the head grows to agnet
* Prw. W Itsa, p. 4.
* * Evikac* «* t4> Ptiws is Nstsiw,* tS6a, 70, ri
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length in some speoi^ of SemnopithecuB;' and in the Bonnet
monkey (Macacus radiatua) it radiates from a point on theciowiL
with a parting down the middle. It is commonly said that the

forehead gives to man Jhis noble and intellectual appearance; tet
the thick hair on the head of the Bonnot monkey terminates

downwards abruptly, and is succoedod by hair so short and fine

that at a little distance the forehead, with the exception of tho

eyebrows, appears quite naked. It has been erroneously tisscrtei^

that eyebrows arc not present in any monkey. In the species

just named tho degree of nakedness of the forehead differs in

different individuals
; and Eschricht states ^ that in our children

the limit between the hairy scalp and the naked forehead is

sometimes not well defined; so that hero we seem to have a

trjfiing case of reversion to a progenitor, in whom the forehead

had not as yet become quite naked.

It is well known that tho hair on our arms tends to convr rgo

from above and lielow to a point at tho elbow. This curioiu

arrangement, so unlike that in most of the lower mammals,

»

common to tho gorilla, chimpanzee, orang, some species ol

Uylobates, and even to some few American monkeys. But in

Uylobaits agiha the hair on the fore-arm is directed downwards
or towards the wrist in the ordinary manner

;
and in //. lar it is

nearly erect, with only a very slight forward inclination ; so that

m this latter species it is in a transitional state. It can hardly

bo doubted that with most mammals tho tliicknuss of the hair on

tho back and its direction, is adapted to throw off the rain; even

the transverse hairs on the furedegs of a dog may serve for this

end when he is (Xiilcd up asleep. Mr. Wallace, who has carefully

studied the habits of the orang, rtunarks that the convergence of

the hair towards the elbow on Uie anus of the orang may bo

explained os senuug to tlirow off tlie ram, for this animal during

rainy weather sits with its arms bent, and w ith the hands cias|sd

round a branch or over its head. According to Livingstone, the

gorilla also ** sits lu pelting rain with his hands over his head.*'

If tho above explanation is correct, as seems proliable, the direc-

tion of the hair on our own arms offers a canons record of our

former state ; for no one supposes that it i.s now of any use ui

tlmiwiug off the rain ; nor, m our present erect condition, is it

|iro|»erly directed for this purpose.

It would, however, be rath to trust too much to tho principle

of adaptation in regard to the diivction of the hair in man or liia

* Uid. Qcofiruj, * Akat, Kat. Geo.* .tiut. aod Phy».' t. 51.

tom. li. 1853, |i, 217. • Quoted by R«#do, ‘Tht Afrkas
* Ueber die Ricbtimi' dtr Sktrtrh Book,* voL u, 1875, pt. IML

Wuiire,* Ac., MnUtr’t ‘Amhir fill
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airiy pKOgeniiorB; for it is impossible to study the figures given

by Ea^richt of the arrssgemont of the hair on the human foetus

(this being the same as in the adult) and not agree with this

ezoellent observer that other and more complex causes bave

intervened. The points of convergence seem to stand in some

relation to those points in the embryo which are last closed in

during development There appears, also, to exist some relation

between the arrangement of the hair on the limbs, and the course

of the medullaiT arteries.*

It must not lx; snpposed that the resemblances between man
and certain apes in tlie aliove and many other points—such as in

having a naked forehead, long tn«scs on the head, &c.—are all

necosBariiy the result of unbroken inheritance from a common
progenitor, or of subsequent leversion. Many of these rosem*

blanoes xurc more probably due to analogous variation, which

ibllows,as I have elsewhere attempted to shew,’* from condescended

organisms having a similar constitution, and liaving heen acted on

by like causes inducing similar modifications. With respect to

the similar direction of the hair on the fore-arms of man and
certain monkeys, as this character is common to almost all the

anthropomorphous apes, it may probably be attributed to in*

heritance; but this is not certain, as some very distinct American

monkeys are thus characterised.

Althongh, as we have now seen, man has no jnst right to form

a sepamto Order for his own reception, he may perha^K claim a
distinct Suborder or Family. Prof. Huxley, m his last work,*^

divides the Primates into three Sulwirdcrs; namely, the An-
thropicbe wiili man alone, Uic Simiadie including monkeys of all

kinds, and the Lemuridm with the diversified genera of lemurs.

As far as differences in certain important points of structure are

conocmed, man may no doubt rightly claim Uio rank of a Sub
order ; and tins rank is too low, if wo look chiefly to his mental

fiumltica. Nevertheless, from a genealogical |Joint of view it

appears that this rank is too high, and that roau ought to form

merdj a Family, or possibly even only a Subfamily. If ws
tfytagtna three lii^ of deseent prueeeding from a common stock

It is quite oaoceivable that two of them might after the lapse 0
* 0m the hair is HylotiaUa, mm the Throrr vt Nataral Stlirttoa,

St, Hkt. of Ifamoidf,* by C U 1S70, p. M4.
lUrtia, 164b p* 415. AUo, liid. ** 'Origio of Mb sdb
OordroT il^ Amrriraia tDoakrya 1666, p. 1114. *Th« Variatioa

•ad other kia4i» * HUt. b'ni. AaimaU mad llaota iiador fromefti

voL it 1656, p. 316, 643. Uaeh- oatioa,' vot U. 1S6S, p. 646.

rkbt« fhmL a 46, 5b 61- Ovoa, ' Aalotrodoctioa to tht Clww
* Asst of Vfftob^ca* vot iu. p. ficMtioo of AaUoaK’ 1666, p. 66*

6t6* Watbua, *C4ioiHb«iioM to



Cmap. VL Affinities and Genealogy. IS3

igeB be so sligbtly chenged as still to remain as species of the

same genus, wl^t the third line might become so greatly

modifi^ as to dosenre to rank as a distinct Bub-family, Family,

or even Order. But in this case it is almost certain that the

third line would still retain through inheritance numerous small

points of resemblance with the other two. Here, then, would
occur the difficulty, at present insoluble, how much weight we
ought to assign in our classifications to strongly-marked dif-

ferences in some few points,—that is, to the amount of modifi-

cation undergone; and how much to close resemblance in

numerous unimportant points, as indicating the lines of descent

or genealogy. To attach much weight to the few but strong

differences is the most obvious and perhaps the safest course,

though it appears more correct to pay great attention to the

many small resemblances, as giving a truly natural classification.

In forming a judgment on this head with reference to man, we
must glance at the classification of the Simiadse. This family is

divided by almost all naturalists into the Catarhine group, or

Old \Vorld monkeys, all of which are characterised (as their

name expresses) by the peculiar structure of their nostrils, and by
having four premolars in each jaw

; and into the Platyrhino

group or New World monkeys (including two very distinct

sub-groups), all of which are characterised by differently

constructed nostrils, and by liaving six prcmolars in each jaw.

Some other small differences might be mentioned. Now man
unquestionably belongs in his dentition, in the structure of his

nostrils, and some other respects, to the Otarhino or Old World
division ; nor does ho reecmble the Platyrhines more closely than

the Catarhinos in any characters, excepting in a few of not much
importance and apparently of an adaptive nature. It is therefore

against all probability that some New World species shonld have

formerly varied and produced a man-like creature, with all the

distiuctiVO characters proper to the Old World division; losing

at the same time all its own distinctive characters. There can,

consequently, hardly bo a doubt that man is an off-shoot from the

Old World Simian stem ; and that under a genealogical point of

view, ho most bo classed with the Catarhine division.**

The anthropomorphous apes, namely the gorilla, chimpanzee,

** ThU U oeariy the samt claMiti- mim which answer to the Catarhinaa,

eaiioii as that provisionally a<lopt«4 the Ceht<ihe, and the Hapalidait.-—

by Hr. Su OeorM blirart (‘Tran- these two hitter groups aasweriag

•act. Fhtlosoph. »dc.* 1867. p, 300), to tkt rUtyrhiaea. Mr, Mivart
who, after aeparaUng the Lemanda, atiU ahidas by the same view ; eet

the remainder ef the Pri- ‘ Netnie,* 1871, p, 4S1.

But«w into the Hotitiitidw. the Skat-
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mMDg, Bad hylobatoB, are by moct Batoialists separated from the

other Old World mo^ySi as a diatiiiot enb-group. 1 am aware

that Gzatiolot, relying cm the Btraetnre of the brain, does not

admit the existenoe of this snb-gronp, and no doubt it is a broken

ona Thus theorang,a8 Mr.St G. Mivart remarks,^ ** isonoof the
** most peculiar and aberrant forms to bo found m the Order.**

The remaining non-anthropomorphous Old World monkeys, are

again divided by some naturalists into two or three smaller sub-

groups ; the genus Semnopitheous, with its peculiar sacculated

stomach, being the type of one such sub-group. But it appears

from M. Gaudry's wonderful discoveries in Attica, that during

the Miocene period a form existed there, which connected

Semnopitboctts and Macacus ; and this probably illustrates the

manner in which the other and higher groups were once blended

together.

If the anthropomorphous apes bo admitted to form a natural

sub-group, then as man agrees with them, not only in all thoso

oharacters which he possesses in common with the whole

Catarhine group, but in other pocnliar characters, such as the

absenoe of a tail and of callosities, and in general appearance, we
may infer that some ancient member of the anthiopomorphons
sub-group gave birth to man. It is not probable tliat, through

the law of analogous variation, a member of one of tlie other

lower sub-gronps should have given me to a man-like creature,

losembling the higher anthropomorphous apes in so many
respects. Ko doubt man, in comparison with most of his allies,

has undergone an extraordinary amount of modification, chiefly

in oonsoqnence of the great development of his brain and Ills

erect position ;
nevertheless, we should Insar in miinl that be ** is

but ooe of several exceptional forms of Primates.'*'^

£veiy naiuraiist, who believes in the principle of evolutkm,

will giant that the two msin divisions of tl)e 8imisdA, namely
the Ostarbine and Platyrhine monkeys, with their sub-groups,

liave all proceeded frcmi some one extremely ancient progenitor.

The early descendants of this progenitor, before they hsd
diveiged to any considerable ext^t from each other, would still

have fanned a single natural group ; but some of the specie or

tnciinent genera would have already begun to indicate by their

divondng characters the fnture distinctive marks of the Catarhine

and Platyrhine diviaiona. Hence the members of this suf^xaed
fcnrynt gioop would not have been so unifonn in their dem*

bUoti, or in the atmeiure of their noetrils, at are the extating

^TrsMri. 2M«C.thK.* nLwt *• Hr. fit O. Mivsrt, •Tmasica
l•r,^2l4 m).«pr.*lW^p.410.
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Oatarhine monkeys in one way and the Platyrhines in another

way, but would haye resembled in this respect the allied Lemn-
rid^, which differ greatly from each other in the form of their

muzzles/^ and to an extraordinary degree in their dentition.

The Catarhine and Flatyrhine moi^ys agree in a multitude

of characters, as is shewn by their unquestionably belonging

to one and the same Order. The many characters which

they possess in common can hardly have been independently

acquit by so many distinct species; so that these characters

must have been inherited, fiat a naturalist would undoubtedly

have ranked as an ape or a monkey, an ancient form which

l>08sc&sed many characters common to the Catarhine and
Flatyrhine monkeys, other characters in an intermediate con>

dition, and some few, perhaps, distinct from those now found in

cither group. And as man from a genealogical point of view

l)elong8 to the Catarhine or Old World stock, we must conclude,

however much the conclusion may revolt our pride, that our

early progenitors would have been projierly thus designated.**

But we must not fall into the error of supposing that the early

progenitor of the whole Simian stock, including man, was iden-

tical with, or even closely resembled, any existing ape or monkey.

On the BirthiMre anti Autitfuity of Man.—Wo are naturally

led to enquire, where was the birthplace of man at that stage of

descent when our progenitors diverged from the Catarhine

stock V The fact that they belonged to this stock clearly shews
tliat they inhabited the Old World

; but not Australia nor any
oceanic island, as wo may infer from the laws of geographical

distribution. In each great region of the world the living

mammals arc closely related to the extinct .species of the same
region. It is therefore probable that Africa was f«rmerly in-

habited by extinct apes closely allied to the gorilla and chim-

panzee ; and as these two species are now man's nearest allies, it

is somewhat more probable that our early progenitors lived on
the African continent than elsewhere, fiut it is useless to

speculate on this subject
;

for two or three anthropomorphous
apes, one tlie Dryopiihcriis " of liirtct, nearly large as a man,

^ Mc«r» Mttrte ii&d Mimt on

the Lemaroidea, 'Trmttiaci. Zoolog.

tioc.* Tol. viL 1869, p. 5.
'* fiackcl luu come to tkU Mint

c(>dc1q»1o&. See *Utb«r die £at-
nehang dee Mtatchoagotchloehte,*
lo V^jn^ow'e * Sommluag. gtmoia.
wxm&n. Vortriig**,* IHOH, <*l. Aieo

hu * Kaiurlkho Seh5pfuag«ge-

•chkhto,' J868, in which he gim
io deUil hU ri«ir» on tne geaeuogv
of QUD.

Hr. C, Konyth Major, •Sur le»

gtagea Fo«ailea tronvja ea Italie

• Soc. lui. ank Jv Nav’
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ind okN»ly allied to Hylobaiea, existed in Eoropo during the

Miooeiie age; and ainoe so remote a period the earth has

certain!j undergone many great xoTolutioDS, and there has been

ample time for migration on the largest scale.

At the period and place, whenerer and wherever it was, when
man first lost hia hairy covering, he probably inhabited a hot

oountry ; a circumstance favourable for the fragiferous diet on

which, judging from analogy, he subsisted* We are far from

knowing how long ago it was when man first diverged &om the

Gatarhine stock ; but it may have occurred at an epoch as remote

as the Eocene period; for that the higher apes had diverged

from the lower apes as early as the Upper Miocene period is

shewn by the existence of the Dryopitbecus. W'e are also quite

ignorant at how rapid a rate organisms, whether high or low in

the scale, may he modified under favourable circumstanres
;
wo

know, however, tliat some have retained the same form during

an enormous lapse of time. From what we see going on under

domestication, we Icam that some of the co^esoendants of the

nine species may ho not at all, some a little, and some greatly

change^ all within the same period. Thus it may have been

with man, who has undergone a great amount of modificatiou

in certain characters in comparison with the higlur a{>t>s.

The great break in the organic chain lictwcen man and his

nearest allies, which cannot bo bridged over by any extinct or

living species, has often been advanced as a gravo objection to

the telief that mao is descended from some lower form ; but this

dbjectiOD will not appear of much weight to those who, from

geneiml reasems, believe in the general principle of evolution.

Breaks often occur in all parts of the series, some Unng wide,

sharp and defined, others less so in various degrees ; as between

the orang and its nearest allies—between the Tarsias and the

other Lemurids^—between the elephant, and in a more striking

manner between the Omitborhynebus or Echidna, and all other

mammaia. But these breaks depend merely on the number of

related Ihnns which have hocomo extinct At some future

period* not very distant as measured by centuries, the civiUsed

races oi man wiU almost certainly exterminate, and replace, the

savage races throughout the world. At the same time the antbro-

pomorphona apes, as Professor Sebaaffhaasen has remarked,**

will no doohi extenninated. The break between man and his

neamt allies will then be wider, for it will intervene between

man in a more civiliaed slate, aa wo may hope, even than the
Caucaaian, and some ape as low as a Isiboon, instcaii of aa now
HHwitn the negro or Anatralian and the gorilla.

• aatlir«|wl«ri»l April, 1867, p m
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With rospoct to tho absence of fossil remains, serving to

docnect man with his ape-like progenitors, no one will lay much
stress on this fact who reads Sir C. Lyell's discussion,^ where
be shews that in all the vertebrate classes the discovery of fossil

remains has been a very slow and fortuitous process. Nor
should it bo forgotten that those regions which arc the roost

likely to afford remains connecting man with some extinct apo •

like creature, have not as yet been searched by geologists.

lAivxr SUtgen in the Genenlogy of Man,—We have SSGD that

man appears to have diverged from the Catarhine or Old World
division of the Simiadte, af^r these had diverged from the New
World division. Wo will now endeavour to follow the remote

traces of his genealogy, trusting principally to the mutual
afUnities between the various classes and orders, with some
slight reference to the periods, as (ar as ascertained, of their

successive appearance on the earth. The Lemnridie stand

lielow and near to the Simiadse, and constitute a very distinct

family of tho Primates, or, according to Hackel and others, a

distinct Order. This group is diversified and broken to an
extraordinary degree, and includes many aberrant forms. It

has, therefore, probably suffered much extinction. Most of the

remnants survive on i.slands, such as Madagascar and the

Malayan archlfx^lago, where they have not been exposed to so

severe a competition as they would have been on well-stocked

conUnents. This group likewise presents many gradations,

loading, as Huxley remarks,* “ insensibly from the crown ami
summit of tho animal creation down to creatures from which

* there is but a 8t«>p, as it seems, to tho lowest, smallest, and
least inh^lligent of tho placental mammalia.'* From these

variotm considerations it is proliablo that the Simiadm were

>riginally dcvclo|)ed from tho progenitors of tho existing

U^ninridoD
; and these in their turn from forms standing vrr>

low in the mammalian series.

The Marsupials stand in many in]|x)rtant eliaraeters below tiic

placental mammala They appeared at an earlier geological

period, and their range was formerly much more extensive

than at present Henoo the Plaeentata are generally snppoaeu
to have been derived from the Implaoentata or Marsupial.^

not, however, from forms closely reecmbling the existing Mar-
supials, but from their early progeniiora. The Monotremata are

plainly allied to the Marsupiala, forming a third and still lower

of Ctolpev,* 1865, * ‘llAa'i FUee la p
« AollqtijtyV Vaa,* t05w
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division in the great mammalian series. They are represented

at the present^ solely by the Omithorhynchns and Echidna

;

and these two forms may bo safely considered as relics of a

mnoh larger group, representatiTes ofwhich hare been presorrod

In Austndia through some (isTourablo concurrence of circum-

stances. The Monotremata are eminently interesting, as leading

in serenJ important points of structure towards the class of

reptiles.

In attempting to trace the genealogy of the Mammalia, and

therefore of man, lower down in the series, wo l^ocome involTo<l

in greater and greater obscurity ; but as a most oapablo judge,

Mr. Parker, has remarked, wc have good reason to believe, that

no true bird or reptile intorvencs in Die direct line of descent

He who wishes to see what ingenuity and knowledge can olTect,

may consult Prof. Hackel’s works.** I will content myself with

a few general remarks. Every CTohitionist will admit that the

five great vertebrate classes, namely, mammals, birds, reptiles,

ampl^ians, and fishes, are descended from some nno prototype

;

ftir they have much in common, especially during their embryonic

state. As the class of fishes is the most lowly organised, and
appeared before the others, wo may conclude that all the

members of the vertebrate kingdom are derived from some fisli-

like animal. The belief that animals no distinct as a monkey,
an elephant, a hummmgdtird, a snake, a frog, and a fush, dre., could

all have sprung from the same parents, will appear monstrr>us

to those who liave not attended to the recent progress of natunil

history. For this Ixrhef implies the former existence of links

binding closely together all these forms, now so utterly unlike.

NevcrthelesR, it is certain that groups of animals have existed,

or do now exist, which servo to coimect several of the great

vertebrate classes more or less closely. Wc have seen that the

OmitlKH'hyncbus graduates towards reptiles; and Prof. IluxUy
has discovered, and is confirmed by Mr. Cope and others, that

the Dinosaurians arc in many important cltaraclcrs intermidiate

between certain reptJes and certain birds—the birds referred

to being the ostrich-tribe (itself evidently a widely-diffused

remnant of a larger group) and the Archoopteryx, that strange

S<«eoDdary bird, with a long lizard-like tail. Again, according to

** gUhorato UbSet art gives to the phTlom or hoet of dttcest of

htf ^GsaertUt Morpbologi* * (li. it. the Vekebmu to bt admurablf dio-

riili. aad «. 425); aad wHli fsore coMcd hy Hitkel. ^ithoofh be itffeni

eepMsal rtforeaet to mas hi hi« os tome pMnU. He expreteea,

*S'ateritelM alto, htt bi^h eettmate of tbs

less. ProC Hoibry, » rrvlosno^ gesrral teoor and tplnt of thi

tkm latter work (‘Tb* Academy/ whole work,

lim, p. 42) *bet he oosoldari ** PaUxsitology,* 1860^ p. tSIt
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Piof. Owani** the Ichthyoeanmns—gzeat sea-lizards famished
with ^dles—present many affinities with fishes, or rather,

according to Hnzlcy, with amphibians
; a class which, inclndiug

in its highest division frogs and toads, is plainly alliod to the

Ganoid fishes. These latter fishes swarmed during the earlier

geological periods, and were constmeted on what is called a
generalised type, that is, they presented diversified affinities with

other groups of organisms. The Lepidosiren is also so closely

alliod to amphibians and fishes, that naturalists long disputed in

which of those two classes to rank it; it, and alro some few

Ganoid fishes, have been preserved from utter extinction by
inhabiting rivers, which are harbours of refuge, and are related

to the great waters of the ocean in the same way that islands

are to continents.

Lastly, one single member of the immense and diversified class

of fishes, namely, the lanoelct or omphioxus, is so different from

all other fishes, that Hackcl maintains that it ought to form a

distinct class in the vertebrate kingdom. This fish is remarkable

for its negative characters ; it can luutlly be said to possess a

brain, vertebral column, or heart, &c. ; so that it was classed by

the older naturalists amongst the worms. ^lany years ago Prof
Goodsir perceived that the lancclet presented some affinities with

the Ascidians, which are invertebrate, hermaphrodite, manne
creatures |iermancntly attached to a support. They hardly

appear like animals, and consist of a simple, tough, leathery

sack, with two small projecting orifices. They beloiig to the

Moiluscoida of Huxley—a lower division of the great kingdom
of the Mollusca; but they have recently l>ecn placed by some
naturalists amongst the Vermes or worms. Their lame some-
what resemble tadpoles in shape,” and have the power of

swimming freely aliout M. Kovalevsky ” has lately obeeiTod that

the lame of Ascidians are related to the Vertebrata, in their

manner of development, in the relative position of the nervous
system, and iu possessing a structure closely like the chorda

dotaalta of vertebrate animals; and in this ho has been since

** At th« F.<ilklaii4 hlaaSi 1 h.'id uocler a dmple mtcro«copf, plainly

the eatUfttctioo of eceing, in April dirkled by tranarerse opaque pirti^

1833, and therefore eotne yeare be- tiona, w^ch 1 nreaume represent

fore any other natnraiUt, the loco- the great cclU figured by Koralev-

motire lanr» of a compouid Aaci- aky. At an early atage of develop*

dian, cloeely allied to Synoicum, meni the tail was closely ootWi
but appvently ^nerically dUtinct round the bead of the larva,

from It. The tail was about ftvo * Memoires de l*Acad. dea
timee an long as the oblong head, Sciences de St. IVtersboarg/ tons. s.

tad terminated In a very Hm file- Ko. 15, Ifififi.

Mat. It was, at skttchad by
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Prof. Kupffer. M. Eovalovsky vritoa to tne ftom

Naples, that ho has now oarried these observations yet fturther

,

and should his results be well established, the whole will form a

diseovery of the very greatest value. Thus, if wo may rely on

embryology, over the safest guide in classification, it seems that

wo have at last gained a clue to the source whence the Yertebrata

were dcrivod.^ AVo should then be justified in believing

that at an extremely remote period a group of animals existed

resembling in many respects the larvs of our present Ascidians,

which diverged into two great branchos—tho one retrograding in

deve]o]>mcDt and producing the present class of Ascidians, the

other rising to the crown and summit of the animal hingdom by
giving birth to the Vertebrata,

We have thus far endeavoured rudely to trace the genealogy

of the Vertebrata by the aid of their mutual affinities. We will

now look to man as he exists
; and wo sliall, I think, be able

partially to restore the structure of onr early progenitors, during

sneoeastve periods, but not in due order of tima This cau bo

cflectcd by means of the rudiments which man still retains, by

the characters which occasionally make their appearance in him
through reversion, and by the aid of the principles of morphology

and embryology. The various facts, to which 1 shall here allude,

have been given in the previons chapters.

The early progenitors of man must have been once covered

with hair, both sexes having beards; their cars were probably

pointed, and capable of movement ; and their bodies were pro-

vided with a tail, having the proper muscles. Tlicir limbs and
liodtes were also actetl on by many mnscles which now only

oocaskmally re^ipear, but are normally present in the Quadru-
mana. At this or some earlier period, the great artery and nerve

of the bumerus ran ihrongh a snpra-coDdyloid foramen. Tito

intastJDo gave forth a much larger diverticulum or rascum iliait

Uiat now extstjog. The foot was then pichensilc, judging fmm
tile oonditioD of the great toe in the feetus ; and onr progf-nitora,

BO donbt, were arboreal m their halnts, and fitx|uuiiU^ ftorm*

warm, forest-clad land The males Imd gnat canine teeth, which

** get I aoi bcrinad to that ** {leut firoduire fvtNio*

Kw CKympotrat jodfss dilute thi» ** mtotalo da typt verUbrd (1****

for isrtasop, Jf. Gtard, *' utenet d'uot rordo domlt) ck«f

ta « mtIsi ofpapefvia Uie^Archire* uo lovtit^br^ {mr U oottU eos*

<}^ZM^ofkEipdHiat«Ule,'for 1972. ** ditioa nuU do radaptstios,

N^rartMcM. tbift sstsralift rt- ** ei ottU limplt poaaibitiU do
marka, p. 2St, ** L’orfaatoulos df ia ** poMgv auppruiit TabSmo «aUo
«' Urv* axiditsst to ddom da dm wuB-r^gam, mmm Urn
Umut bvpotbkaaat da tost»tbdwit, ** as’aa Ifsora ptr oh it yiwiy

» SMS siasfft otsMoral U ssisra fith as rdshtd.**
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served them ns fomiidablo weapons. At a much earlier period

the uterus was double; the excreta were voided through a cloaca;

and the eye was protected by a third eyelid or nictitating mem-
brane. At a still earlier period the progenitors of man must have
been aquatic in their habits; for morphology plainly tells us that

our lungs consist of a modified swim-bladder, which once served

Hs a float. The clefts on the neck in the embryo of man show
where the branchiie once existed. In the lunar or weekly re-

current periods of some of our functions wc apparently still retain

traces of our primordial birthplace, a shore washed by the tides.

At alK>ut this same early period the true kidneys were replaced

by the corpora wolffiaiia. The heart existed as a simple pulsating

ves.sel ; and the chorda dorsalis took the place of a vertebral

column. These early ancestors of man, thus seen in the cbm
recesses of time, must have l>cen as simply, or even still more
simply organised than the lancclet or arnphioxus.

There is one other jKunt deserving a fuller notice. It has long

lieen known that in the vertebrate kingdom one «;x bears

rudiments of various accessory parts, appertaining to the re-

productive system, which proi)erly Udong to the opjxwite sex

;

and it has now lieen ascertained that at a very early embiy onic

period lx)th sexes possess true male and female glands. Hence
some remote progenitor of thewliole vertebrate kingrlom aptMi-ars

to have lieen hermaphrodite or androgjnoTis ” But here* wo
encounter a singular difliciilty. In the mammalian cln.ss the

males possess rudiments of a uterus with the adjacent pas.sage,

in their vesicuiro prostaticie; they Ixar also rudiments of

mammaD, and some male Marsupi.als have tra<'r.s of a marsupial

sa<*k.” Otlier analogous facts couhl Ihj addi>l. Are wc, then, to

RnpjK>se that some extremely ancient mammal continued andn>-

gynous, after it hatl acquinsi the chief distinctions of its class,

and th(‘reforo after M liad divergi^l from the lower classes of the

vertehrah* kingtlom? Tins .sx-tms very impnilmblc, for we Imvo

to look to fishes, the lowt*st of all the classes, to find any still

existent androgynous forms,” That various accessory parts,

*• Thw u the roDclutii^D of Prof.

QegeDhaur, one of the highest nu-
thontiee m romptratiire anatomy;
Me * GruD«l 2Ugc cler vergleich. Anal,*
1H70. n. 876. The reauit has been
arrived at chiefly from the study of
the Amphibia

;
but it apjpears from

the rtsearchet of Waideyer (aa
jooted in Mouraal of Aaat. and
^vt.* :869, p. 161), that the atstial

Brsi*as of even **the higher reite-

“ brata aiT. in their early coodttJun,
*• hermaphrodite.** Similar riowa

hare lonf he^n held by s./m€ a^ithors,

though until recently tritbout a
firm basia.

Th»» male Thrlacinus offers the

best insUnce. Owen, * Anatomy of

Vertebrates,* vol. iii. p. 771.
” Hermaphroditism has beea ob*

served in several t|iedos of SerxBaas.

at well as in some other ffahoi.
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confirmed Prof. Kupffer. M. Kovalevsky writes to me from

Naples, that he has now carried these observations yet farther

,

and should his results be well established, the whole will form a

discovery of the very greatest value. Thus, if we may rely on
embryology, over the safest guide in classification, it seems that

wo have at last gained a clue to the source whence the Yertebrata

were derived.^ We should then be justified in believing

that at an extremely remote period a group of animals existed

resembling in many respects the larv© of our present Ascidians,

which diverged into two great branches—the one retrograding in

development and producing the present class of Ascidians, the

other rising to the crown and summit of the animal kingdom by
giving birth to the Yertebrata.

We have thus far endeavoured rudely to trace tho genealogy

of the Yertebrata by the aid of their mutual affinities. We will

now look to man as he exists ; and we shall, I think, be able

partially to restore the structure of our early progenitors, during

successive periods, but not in due order of time. This can bo
effected by means of the rudiments which man still retains, by
the characters which occasionally make their appearance in him
through reversion, and by the aid of the principles of morphology
and embryology. The various facts, to which I shall here allude,

have been given in the previous chapters.

The early progenitors of man must have been once covered

with hair, both sexes having beards ; their ears were probably

pointed, and capable of movement ; and their bodies were pro-

vided with a tail, having the proper muscles. Their limbs and
bodies were also acted on by many muscles which now only

occasionally reappear, but are normally present in the Quadru-
mana. At this or some earlier period, the great artery and nerve

of the humerus ran through a supra-condyloid foramen. Tho
intestine gave forth a much larger diverticulum or caxjum tlian

that now existing. The foot was then prehensile, judging from

the condition of the great toe in the foetus ; and our progenitors,

no doubt, were arboreal in their habits, and frequented some
warm, forest-clad land. The males had great canine teeth, whi(;h

** But I am bound to add that

some competent judges dispute this

conclusion
;

for instance, M. Giard,

in a series ofpapers in the * Archives

dc Zoologie Expdrimentale,* for 1872.

Nevertheless, this naturalist re-

marks, p. 28i, ** L’organisntion da la

larve ascidienne en dehors de
** toute hypoth^ et de toutethdbrie,

^ sons montre oommeat la nature

“ peut produire la disposition fonda-
“ mentale du type vertdbrd (l*ex-

istence d*une corde dorsale) chez

un invert^br^ par la seule con-
** dition Vitale de I’adaptation,
** et cette simple possibilit-d du
^ passage supprime Tabimo entre
** ies deux sous-rbgnes, encore bien
«« qn*en ignore par oh le fMsago
<< s’est fait en r^alitA"
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8crved them as formidable weapons. At a much earlier period
the uterus was double; the excreta were voided through a cloaca;

and the eye was protected by a third eyelid or nictitating mem-
brane. At a still earlier period the progenitors of man must have
been aquatic in their habits; for morphology plainly tells us that

our lungs consist of a modified swim-bladder, which once served

as a float. The clefts on the neck in the embryo of man show
where the branchiae once existed. In the lunar or weekly re-

current periods of some of our functions we apparently still retain

traces of our primordial birthplace, a shore washed by the tides.

At about this same early period the true kidneys were replaced

by the corpora wolfi&ana. The heart existed as a simple pulsating

vessel; and the chorda dorsalis took the place of a vertebral

column. These early ancestors of man, thus seen in the dim
recesses of time, must have been as simply, or even still more
simply organised than the lancclet or amphioxus.

There is one other point deserving a fuller notice. It has long

been known that in the vertebrate kingdom one sex bears

rudiments of various accessory parts, appertaining to the re-

productive system, which properly belong to the opposite sex

;

and it has now been ascertained that at a very early embryonic
period both sexes possess true male and female glands. Hence
some remote progenitor of the whole vertebrate kingdom appears

to have been hermaphrodite or androgynous But here we
encounter a singular difficulty. In the mammalian class the

males possess rudiments of a uterus with the adjacent passage,

in their vesiculro prostatic©; they bear also rudiments of

mamin©, and some male Marsupials have traces of a marsupial

sack.^ Other analogous facts could be added. Are we, then, to

suppose that some extremely ancient mammal continued andro-

gynous, after it had acquired the chief distinctions of its class,

and therefore after il had diverged from the lower classes of the

vertebrate kingdom ? This seems very improbable, for we have

to look to fishes, the lowest of all the classes, to find any still

existent androgynous forms.*^® That various accessory parts.

This is the conclusion of Prof.

Gegenbaur, one of the highest au-

thoiities in comparative anatomy;
ee ‘ GrundzUge der vergleich. Anat.’

1870. s. 876. The result has been

arrived at chiefly from the study of

the Amphibia
;
but it appears from

the researches of Waldeyer (as

quoted in * Journal of Anat. and
Phys.* 1869, p. 161), that the sexual

organs of even “the higher verte-

“ brata are, in their early condition,

“ hermaphrodite.” Similar views

have long been held by some authors,

though until recently without a
firm basis.

The male Thylacinus offers the

best instance. Owen, * Anatomy of

Vertebrates,' vol. iii. p. 771.

Hermaphroditism has been ob-

served in several species of Servanns,

as well as in some other fishes,

M
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proper to each sex, are fomid in a rudimentary condition in the

opposite Bex, may be explained by such organs having been

^udually acquired by the one sex, and then transmitted in a

more or less imperfect state to the other. When we treat of

sexual selection, we shall meet with innumerable instances of

this form of transmission,—as in the case of the spurs, plumes,

and brilliant colours, acquired for battle or ornament by male

birds, and inheritedby the females in an imperfect or rudimentary
condition.

The possession by male mammals of functionally imperfect

mammary organs is, in some respects, especially curious. The
Monotremata have the proper milk-secreting glands with orifices,

but no nipples ;
and as these animals stand at the very base of

the mammalian series, it is probable that the progenitors of

the class also had milk-secreting glands, but no nipples. This

conclusion is supported by what is known of their manner of

development ;
for Professor Turner informs me, on the authority

of Kolliker and Langer, that in the embryo the mammary glands

can be distinctly traced before the nipples are in the least

visible; and the development of successive parts in the indi-

vidual generally represents and accords with the development of

successive beings in the same line of descent. The Marsupials

differ from the Monotremata by possessing nipples; so that

probably these organs were first acquired by the Marsupials,

after they had diverged from, and risen above, the Monotremata,

and were then transmitted to the placental mammals.** No one

will suppose that the Marsupials still remained androgynous,

after they had approximately acquired their present structure.

How then are wo to account for male mammals possessing

marnm© ? It is jwssible that they were first developed in the

females and then transferred to the males; but from what
follows this is hardly probable.

where it is either normal and sym- delle Scienze,* Bologna, Dec. 28,

metrical, or abnormal and nni- 1871) that eels are androgynous,

lateral. Dr. Zouteveen has given Prof. Gegenbaur has shewn
me references on this subject, more (* Jenaische Zeitschrift,’ Bd. vii. ]>.

especially to a paper by Prof. Hal- 212) that two distinct types of

b^sma, in the ‘Transact, of the nipples prevail throughout the

Dutch Acad, of Sciences,’ vol. xvi. several mammalian orders, but

Dr. Gunther doubts the fact, but that it is quite intelligible how both

it has now been recorded by too could have been derived from the

many good observers to be any nipples of the Marsupials, and the

longer disputed. Dr. M. Lessona latter from those of the Monotre-

writes to me, that he has veri- mata. See, also, a memoir by Dr
fiei the observations made by Max Huss, on the mammary glaiidS|

Cavolini on Serranus. Prof. £rco- ibid. B. viii. p. 176.

iaai has recently shewn (‘AccacL
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It may bo suggested, as another riew, that long after the
progenitors of the whole mftTnmaliaTi class had ceased to be
androgynous, both sexes yielded milk, and thus nourished their

young; and in the case of the Marsupials, that both sexes carried

their young in marsupial sacks. This will not appear altogether

improbable, if we reflect that the males of existing syngnathous
Ashes receive the eggs of the females in their abdominal pouches,
hatch them, and afterwards, as some believe, nourish the

young that certain other male fishes hatch the eggs within

their mouths or brancliial cavities;—that certain male toads

take the chaplets of eggs from the females, and wind them round
their own thighs, keeping them there until the tadpoles are

bom;—that certain male birds undertake the whole duty of

inculmtion, and that male pigeons, as well as the females, feed

their nestlings with a secretion from their crops. But the above
suggestion first occurred to me from the mammary glands of

male mammals being so much more perfectly developed than
the rudiments of the other accessory reproductive parts, which
are found in the one sex though proper to the other. The
mammary glands and nipples, as they exist in male mammals,
can indeed hardly be called rudimentary

;
they are merely not

fully developed, and not functionally active. They are sympa-
thetically affected under the influence of certain diseases, like

the same organs in the female. They often secrete a few drops

of milk at birth and at puberty : this latter fact occurred in the

curious case, before referred to, where a young man possessed

two pairs of mammsa. In man and some other male mammals
these organs have been known occasionally to become so well

developed during maturity as to yield a fair supply of milk.

Now if we suppose that during a former prolonged period male
mammals aided the females in nursing their offspring,*' and that

afterwards from some cause (as from the production of a smaller

number of young) the males ceased to give this aid, disuse of the

organs during maturity would lead to their becoming inactive

;

and from two well-known principles of inheritance, this state of

inactivity would probably be transmitted to the males at the

corresponding ago of maturity. But at an earlier age these

•• Mr. Lockwood believes (as>

quoted in ^Quart. Journal of Science,’

April, 1868, p. 269), from what he

has observed of the development of

Hippocampus, that the walls of the

abdominal pouch of the male in

some way afford nourishment. On
male fishes hatching the ova in their

months, see a very interesting papci

by Prof. Wyman, in * Proc. Boston
Soc. of Nat. Hist.* Sept. 15, 1857

;

also Prof. Turner, in ^Journal ot

Anat. and Phys.’ Nov. 1, 1866, p,
78. Dr. GUnthcr has likewise de-
scribed similar cases.

Madlle. C. Royer has suggested
a similar view in her ^Origine de
rfioiiuDe;4o.,X87a

M 2
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organs would be left unaffected, so that they would bo almost

equally well develojxMi in the young of both sexes.

Cwiclusion ,—^Von Baer has defined advancement or progress in

the organic scale better than any one else, as resting on the

amount of differentiation and specialisation of the several parts

of a being,—^when arrived at maturity, as I should be inclined to

add. Now as organisms have become slowly adapted to diver-

sified lines of life by means of natural selection, their parts will

have become more and more differentiated and specialised for

various functions, from the advantage gained by the division of

physiological lal>our. The same part aj^pcars often to have been

modified first for one purpose, and then long afterwards for

some other and quite distinct purpose
;
and thus all the parts

are rendered more and more complex. But each organism still

retains the general type of structure of the progenitor from

which it was aboriginally derived. In accordance with this

view it seems, if wo turn to geological evidence, that organisa-

tion on the whole has advanced throughout the world by slow

and internipted steps. In the great kingdom of the Ycrtcbrata

it has culminated in man. It must not, however, be supposed

that groups of organic beings are always supplanted, and dis-

appear as soon as they have given birth to other and more
perfect groups. The latter, though victorious over their pre-

decessors, may not have become better adapted for all places in

the economy of nature. Some old forms appear to have survived

from inhabiting protected sites, where they have not been

exposed to very severe competition
;
and tliese often aid us in

constructing our genealogies, by giving us a fair idea of former

and lost populations. But we must not fall into the error of

looking at the existing members of any lowly-organised group as

perfect representatives of their ancient predccc.^sors.

The most ancient progenitors in the kingdom of the Vertebrata,

at which we are able to obtain an obscure glance, apparently

consisted of a group of marine animals,*^ resembling the larvm of

existing Ascidians. These animals probably gave rise to a

** The inhabitants of the bca-

«hore must be greatly aflected by
the tides ;

animals living either

about the mean high-water mark,
m* about the mean low-water mark,
.noss through a complete cycle of

tidal ehanges in a fortnight. Con-
sequently, their food supply will

midergo marked changes week
week. The vital functions of such

aniniaU, living under these con-

ditionn f»)r many generations, can

hardly fail to run their course in

regular weekly jieriods. Now it is a

mysterious fact that in the higher

and now terrestrial Vertebrata, as

well as in other classes, many nor-

mal and abnormal processes have
one or more whole weeks as their

periods; this would be rendered

intelligible if the Vertebrata are di>*

scended from an animal allied ie
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group of fishes, as lowly organised as the lancelet; and from
these the Ganoids, and other fishes like the Lepidosiren, must
have been developed. Prom such fish a very small advance
would carry us on to the Amphibians. We have seen that birds

and reptiles were once intimately connected together
; and th^

Monotremata now connect mammals with reptiles in a slight

degree. But no one can at present say by what line of descent

the three higher and related classes, namely, mammals, birds,

and reptiles, were derived from the two lower vertebrate classes,

namely, amphibians and fishes. In the class of mammals the
stops are not difficult to conceive which led from the ancient

Monotremata to the ancient Marsupials
;
and from these to the

early progenitors of the placental mammals. We may thus
ascend to the LemuridsB

;
and the interval is not very wide from

these to the Simiadae. The Simiadie then branched off into two
great stems, the New World and Old World monkeys ; and from

the latter, at a remote period, Man, the wonder and glory of the

Universe, proceeded.

Thus we have given to man a pedigree of j^rodigious length, but

not, it may be said, of noble quality. The world, it has often

been remarked, appears as if it had long been preparing for the

advent of man : and this, in one sense is strictly true, for he
owes his birth to a long line of progenitors. If any single link

in this chain had never existed, man would not have been exactly

what he now is. Unless we wilfully close our eyes, we may, with
our present knowledge, approximately recognise our parentage

;

nor need we feel ashamed of it. The most humble organism is

something much higher than the inorganic dust under our feet

;

and no one with an unbiassed mind can study any living

creature, however humble, without being struck with enthusiasm

at its marvellous structure and properties.

the existmg tidal Ascidians. Many
instances of such periodic processes

might be given, as the gestation of

mammals, the duration of fevers, &c.

The hatching of eggs aflbrds also a

good example, for, according to Mr.
Ihirtlett Land and Water,* Jan. 7,

1871), the eggs of the pigeon are

hatched in two weeks ;
those of the

fowl in three
;
those of the duck in

four; those of the goose in five;

and those of tlie ostrich in seven
weeks. As far as we can judge, a
recurrent period, if approximately

the right duration for any pro-

cess or function, would not, when
once gained, be liable to change;

consequently it might be thus trans^*

mitted through almost any number
of generations. Bat if the function

changed, the period would have to

change, and w'ould be apt to change

almost ahrujitly by a whole week.

This conclusion, if sound, is highly

remarkable
;
for the period of gesta-

tion in each mammal, and the

hatching of eacn bird’s eggs, and
many other vitxl processes, thus
betray to us the primordial birth-

place of these animals.
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OTAPTER YII.

Ob thb Raoxb of Mab.

Th* natare and value of specific characters—^Application to tbs races of

man—^Arguments in favour of, and opposed to, ranking the so-called

races of man as distinct species—Sub-species—Monogenists and poly-

genists—Convergence of character—Numerous points of resemblance in

body and mind between the most distinct races of man—^The state o/

man when he first spread over the earth—Each race not descended from
a single pair—^The extinction of races—^The formation ot races—^The

effects of crossing—Slight influence of the dii*ect action of the con-

ditions of life—Slight or no influence of natural selection—Sexual

selection.

It is not my intention here to describe the several so-called races

of men ;
but I am about to enquire what is the value of the dif-

ferences between them under a classificatory point of view, and
how they have originated. In determining whether two or more
allied forms ought to be ranked as species or varieties,naturalists

arepracticallyguidedby the following considerations; namely, the

amount of difference between them, and whether such differences

relate to few or many points of structure, and whether they are

of physiological importance ;
but more especially whether they

are constant. Constancy of character is what is chiefly valued

and sought for by naturalists. Whenever it can be shewn, or

rendered probable, that the forms in question have remained

distinct for a long period, this becomes an argument of much
weight in favour of treating them as species. Even a slight

degree of sterility between any two forms when first crossed, or

in their offspring, is generally considered as a decisive test of

their specific distinctness; and their' continued persistence

without blending \iithin the same area, is usually accepted as

sufficient evidence, either of some degree of mutual sterility, or

in the case of animals of some mutual repugnance to pairing.

Independently of fusion from intercrossing, the complete

al>sence, in a well-investigated region, of varieties hnking

together any two closely-allied forms, is probably the most

important of all the criterions of their specific distinctness
; and

this is a somewhat different consideration from mere constancy

of character, for two forms may be highly variable and yet not

yield intermediate varieties. Geographical distribution is often

brought into play unconsciously and sometimes consciously
;
so

that forms living in two widely separated areas, in which niosl
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of the other inhabitants are specifically distinct, are themselves
usually looked at as distinct

; but in truth this affords no aid in dis>

tinguishing geographical races from so-called good or true species.

Now let us ajpply these generally-admitted principles to the

races of man, viewing him in the same spirit as a naturalist would
any other animal. In regard to the amount ofdifference between
the races, we must make some allowance for our nice powers of

discrimination gained by the long habit of observing ourselves.

In India, as Elphinstone remarks, although a newly-arrived
European cannot at first distinguish the various native races,

yet they soon appear to him extremely dissimilar and the

Hindoo cannot at first x>crceive any difference between the several

European nations. Even the most distinct races of man are

much more like each other in form than would at first be sup
posed

;
certain negro tribes must bo excepted, whilst others, as

Dr. Eohlfs writes to me, and as I have myself seen, have
Caucasian features. This general similarity is well shewn by
the French photographs in the Collection Anthropologique du
Museum de Paris of the men belonging to various races, the

greater number of which might pass for Europeans, as many
persons to whom I have shewn them have remarked. Neverthe-

less, these men, if seen alive, would undoubtedly appear very

distinct, so that we are clearly much influenced in our judgment
by the mere colour of the skin and hair, by slight differences in

the features, and by expression.

There is, however, no doubt that the various races, when
carefully compared and measured, differ much from each other,

—as in the texture of the hair, the relative proportions of all parts

of the body,* the capacity of the lungs, the form and capacity of

the skull, and even in the convolutions of the brain.® But it

would be an endless task to specify the numerous points of

difference. The races differ also in constitution, in acclimatisation

and in liability to certain diseases. Their mental characteristics

are likewise very distinct ; chiefly as it would appear in their

emotional, but partly in their intellectual faculties. Every one

who has had the opportunity of comy^arison, must have been

* ‘History of Indio,’ 1841, vol. i. ‘On the capacity of the langi,'p. 471.

p. 323. Father Ripa makes exactly See also the numerous and viduable

the same remark with respect to tables, by Dr. Weisbach, from the

the Chinese. observations of Dr. Scherzer and
’ A vast number of measure- Dr. Schwarz, in the ‘ Reise der

ments of Whites, Blacks, and In- Novara; Anthropolog. Theil,’ 1867.

dians, are given in the ‘ Investiga- ® See, for instance, Mr. M^halFs
tions in the Military and Anthropo- account of the brain of a Bush-
log. Statistics of American Soldiers,* woman, in ‘ Phil. Tran«»act.* 1804,

oy B. A Gould, 1869, pp. 298-358; m .M9.
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struck with the contrast between the taciturn, even morose,

aborigines of S. America and the light-hearted, talkative negroes.

There is a nearly similar contrast between the Malays and the

Papuans/ who live under the same physical conditions, and are

separated from each other only by a narrow space of sea.

Wo will first consider the arguments which may be advanced
in favour of classing the races of man as distinct species, and
then the arguments on the other side. If a naturalist, who had
never before seen a Negro, Hottentot, Australian, or Mongolian,

were to compare them, he would at once perceive that they

differed in a multitude of characters, some of slight and some of

considerable importance. On enquiry he would find that they

wer6 adapted to live under widely different climates, and that

they differed somewhat in l)odily constitution and mental dis-

jX)6ition. If he were then told that hundreds of similar specimens

couftl be brought from the same countries, he would assui*edly

declare that they were as good species as many to which ho had
been in the habit of affixing specific names. This conclusion

would bo greatly strengthened as soon as ho had ascertained that

these forms had all retained the same character for many
centuries

;
and that negroes, apparently identical with existing

n^oes, had lived at least 4000 years ago.® He would also hear,

on the authority of an excellent observer. Dr. Lund,® that the

human skulls found in the caves of Brazil, entombed with many
extinct mammals, belonged to the same type as that now pre-

vaihng throughout the American Continent.

Wallace, ‘The Malay Archi-

pelago/ rol. ii. 1869, p. 17A
* Wjth respect to the figures iu

the famous Egyptian caves of Abou-
Simbel, M. Pouchet says (* The
Plurality of the Human Races/ Eng.

translat. 1864, p. 50), that he was
far firom finding recognisable repre-

sentations of the dozen or more
nations which some authors believe

that they can recognise. Even some
of the most strongly-marked races

cannot be ideotifi^ with that de-

giee of unanimity which might have

been expected from what has been

written on the subject. Thus
Messrs. Noil and Gliddon (‘Types

of Mankind,* p. 148) state that

Rameses II., or the Great, has

features superbly European
;
where-

as Knox, another firm believer in

tile specific dixtinctness ofthe roces of

man (‘Races of Man,’ 1850, p. 201),
speaking of young Memnon (the

same as Raineses II., as I am in-

formed by Mr. Birch), insists in the

strongest manner that he is identical

in character with the Jews of Ant-
werp. Again, when I looked at the

statue ofAmunopn 111., I agreed with
two officers of the establishment,

both competent judges, that he had
a strongly marked negro type of

features; but Messrs. Nott and
Ghddon (ibid. p. 146, fig. 53) de-
.senbe him as a hybrid, but not of
“ negro intermixture.”

• As quoted by Nott and Gliddon,
• Types of Mankind/ 1854, p. 439,
They give also corroborative evi-

dence ; but C. Vogt thinks that the
subject requires further invetiig^
tion.
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Our naturalist would then perhaps turn to geographical dis-

tribution, and he would probably declare that those forms must
be distinct species, which differ not only in appearance, but
are fitted for hot, as well as damp or dry countries, and for the
Arctic regions. He might appeal to the fact that no species in

the group next to man, namely the Quadrumana, can resist a low
temperature, or any considerable change of climate; and that
the species which come nearest to man have never been reared
to maturity, even under the temperate climate of Europe. He
would be deeply impressed with the fact, first noticed by Agassiz,^

that the different races of man are distributed over the world in

the same zoological provinces, as those inhabited by undoubtedly
distinct species and genera of mammals. This is manifestly the
case with the Australian, Mongolian, and Negro races of man

; in

a less well-marked manner with the Hottentots; but plainly

with the Papuans and Malays, who are separated, as Mr. Wallace
has shewn, by nearly the same line wMch divides the great

Malayan and Australian zoological provinces. The Aborigines
of America range throughout the Continent ; and this at first

appears opposed to the above rule, for most of the productions of

the Southern and Northern halves differ widely
:
yet some few

living forms, as the opossum, range from the one into the other,

as did formerly some of the gigantic Edentata. The Esquimaux,
like other Arctic animals, extend round the whole polar regions.

It should be observed that the amount of difference between the

mammals of the several zoological provinces does not correspond

'with the degree of separation between the latter
;
so that it can

hardly be considered as an anomaly that the Negro differs more,

and the American much less from the other races of man, than

do the mammals of the African and American continents from

the mammals of the other provinces. Man, it may be added,

docs not appear to have aborigilially inhabited any oceanic island

;

and in this respect he resembles the other members of his class.

In determining whether the supposed varieties of the same

kind of domestic animal should be ranked as such, or as spe-

cifically distinct, that is, whether any of them are descended from

distinct wild species, every naturalist 'W’ould lay much stress on

the fact of their external parasites being specifically distinct.

All tho more stress would be laid on this fact, as it would be an

exceptional one ;
for I am informed by Mr. Denny that the most

different kinds of dogs, fowls, and pigeons, in England, are

infested by the same species of Pediculi or lice. Now Mr. A
Murray has carefully examined tho Pediculi collected in different

* ‘ Dirdrsity of Origin of the Uninan Races,* in the ‘ Chrisuan

Ej^aminer,* July 1800.
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ooantries from tho different races of man;* and Le finds that

they differ, not only in colour, but in the structure of their

claws and limbs. In every case in which many specimens were
obtained the differences were constant. The surgeon of a whaling

ship in the Pacific assured me that when the Pediculi, with

which some Sandwich Islanders on board swarmed, strayed on
to the bodies of tho English sailors, they died in the course of

three or four days. These Pediculi were darker coloured, and
appeared different from those proper to the natives of Chiloe in

South America, of which he gave me specimens. Those, again,

appeared larger and much softer than European lice. Mr.
Murray procured four kinds from Africa, namely from the Negroes
of the Eastern and Western coasts, from the Hottentots and
Kaflirs

;
two kinds from the natives of Australia

;
two from North

and two from South America. In these latter cases it may be
presumed that the Pediculi came from natives inhabiting different

districts. With insects slight structural differences, if constant,

are generally esteemed of specific value: and tho fact of the

races of man being infested by parasites, whicli appear to bo

specifically distinct, might fairly be urged as an argument that

the races themselves ought to be classed as distinct species.

Our supposed naturalist having proceeded thus far in his

investigation, would next enquire whether the races ofmen, when
crossed, were in any degree sterile. He might consult tho work*
of Professor Broca, a cautious and philosophical observer, and in

this he would find good evidence that some races were quite

fertile together, but evidence of an opposite nature in regard to

other races. Thus it has been assert^ that the native women of

Australia and Tasmania rarely produce children to European
men ;

the evidence, however, on this head has now been shewn
to be almost valueless. The half-castes are killed by the pure

blacks: and on account has lately been published of eleven half-

caste youths murdered and burnt at the same time, whose
remains were foimd by the polica^* Again, it has often been

said that when mulattoes intermarry they produce few children

;

on the other hand. Dr. Bachman of Charleston “ positively

• ‘Transact. K. Soc. of Edinburgh,*

Tol. xxii. 1861, p. 567.
* * On the Phenomena ofHjbridity

in the Genns Homo,* Eng. translat.

1864.
** See the interesting letter bj

Mr. T. A. Murray, in the ‘ Anthro*

polog. Review,’ April 1868, p. lili

in this letter Count Strxeleck ’s

ftsteroent, that Australian wcMoec

who have borne children to a whito
man are afterwards sterile with
their own race, is disproved. M. A.
de Quatrefagev nas also collected

(‘Revue des Cours Scientihques,’

March 1869, p. 239) much evidence
that Australians and Europeans are

not sterile when crossed.
** ‘An Examination of Prof.

Agassiz’s Sketch of the Nat. Phk
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Mserts that he has known mulatto families which hayo inter*

married for several generations, and have continued on an
average as fertile as either pure whites or pure blacks. Enquiries
formerly made by Sir G. Lyell on this subject led him, as he
informs me, to the same conclusion.^ In the United States the
census for the year 1854 included, according to Dr. Bachman,
405,751 mulattoes ; and this number, considering all the circum-
stances of the case, seems small

; but it may partly he accounted
for by the degraded and anomalous position of the class, and by
the profligacy of the women. A certain amount of absorption of

mulattoes into negroes must always be in progress; and this

would lead to an apparent diminution of the former, llie inferior

vitality of mulattoes is spoken of in a trustworthy work” as a

well-known phenomenon
;
and this, although a different considera-

tion from their lessened fertility, may perhaps be advanced as

a proof of the specific distinctness of the parent races. No doubt

both animal and vegetable hybrids, when produced from extremely
distinct species, are liable to premature death

;
but the parents

of mulattoes cannot be put under the category of extremely

distinct species. The common Mule, so notorious for long life

and vigour, and yet so sterile, shews how little necessary con-

nection there is in hybrids between lessened fertility and vitality

;

other analogous cases could be cited.

Even if it should hereafter bo proved that all the races of

men were perfectly fertile together, he who Avas inclined from

other reasons to rank them as distinct species, might with justice

argue that fertility and sterility are not safe criterions of specific

distinctness. We know that these qualities are easily affected

by changed conditions of life or by close inter-breeding, and that

they are governed by highly complex laws, for instance, that of

the unequal fertility of converse crosses between the same two

species. With forms which must be ranked as undoubted

species, a perfect series exists from those which are absolutely

sterile when crossed, to those which are almost or completely

vinces of the Animal World/ Charles-

toUf 1855, p. 44.
** Dr. Rohlfs writes to me that

he found the mixed races in the

Great Sahara, derived from Arabs,

Berbers, and Negroes of three tribes,

•itraordinarily fertile. On the other

hand, Mr. Winwood Reade informs

me that the Nei^roes on the Gold

Coast, though admiring white men
and mulattoes, have a maxim that

mnUttoes should not intennariTt ii

the children are few and sicxly.

This belief, as Mr. Reade remarks,

deserves attention, as white men
have visited and resided on the Gold

Coast for four hundred years, so

that the natives have had ample

time to gain knowledge through

experience.
* Military and Anthropoloe-

Statistics of American Soldiers^’ bv
B. A Gould, 1869, p. 319.



172 The Descent of Man, Pabt I

fertila The degrees of sterility do not coincide strictly with
the degrees of difference between the parents in external stnicturo

•r habits of life. Man in many respects may be compared with
those animals which have long been domesticated, and a largo

body of evidence can bo advanced in favour of the Pallasian

doctrine/* that domestication tends to eliminate the sterility

which is so general a result of the crossing of species in a state

of nature. From these several considerations, it may be justly

urged that the perfect fertility of the intercrossed races of man,
if established, would not absolutely preclude us from ranking

them as distinct species.

Independently of fertility, the characters presented by the off-

spring from a cross have been thought to indicate whether or not

the parent-forms ought to be ranked as species or varieties
; but

after carefully studying the evidence, I have come to the con-

clusion that no general rules of this kind can be trusted. The
ordinary result of a cross is the production of a blended or

** ‘The Variation of Animals and sterile, it is scarcely possible that

Plants under Domes>ticatioii/ vol. ii. their sterility should be augmented

p. 109. I may here remind the by the pres<*rvation or survival of

reader that the sterility of species the more and more sterile indi-

when crossed is not a specially- viduals
;

for as the sterility lu-

acquired quality, but, like the in- creases, fewer and fewer offspring

capacity of certain trees to be graft- will be produced from which to

ed together, is incident^il on other breed, and at last only single in-

acquired differences. The natuie dividuals will be produced, at the

of these differences is unknown, but rarest intei vals. But there is even

they relate more especially to the re- a higher grade of sterility than

productive system, and much less so this. Both Gartuer and Kolreuter

to external structure or to oidinary have proved that in genera of plants

diffeiences in constitution. One including many species, a scries

important element in the sterility can be formed fiom species tvhich

of crossed sj»ecics apj»arently lies in when crossed yield fewer and fewer

one or both having been long habi- seeds, to sfiecics which never pro-

tuated to fixed conditions
;

for w'e duce a siugle seed, but yet are

know that ch.anged conditions have affected by the pollen of the other

a special influence on the repro* species, as shewn by the sw'elling

ductive s\stem. and we have gotwl of the geriiien. It is heie manl-
reason to believe (as before re- festly impossible to select the more
marked) that the fluctuating con- sterile individuals, which have al-

ditions of domestication tend to ready ceased to yield seeds
;
so that

•rliminate that sterility which is so the acme of fterility, when the

general with s})ccies, in a natural germen alone is affected, cannot

state, when crossed. It has else- have been gained through selection,

where been shewn by me (ibid. vol. This acme, and no doubt the other

ii. p. 185, and ‘Origin of Species’ grades of sterility, are the inciientiJ

5th edit. p. 517), that the sterility results of certain unknown differ-

of croesed species has not been ac- rnccr. in the constitution of the r»-

quirad through natural selection
:

productive system of the species

we can see that when two forms which are crossed,

have already been rendered very



tJhAP. Vn, Tfie Races of Matt. t73

intermediate form ;
but in certain cases some of the offspring take

dosely after one parent-form, and some after the other. This is

especially apt to occur when the parents differ in characters

which first appeared as sudden variations or monstrosities.^ I

refer to this point, because Dr. Kohlfs informs me that he has

frequently seen in Africa the offspring of negroes crossed with
members of other races, either completely black or completely

white, or rarely piebald. On the other hand, it is notorious

that in America mulattoes commonly present an intermediate

appearance.

We have now seen that a naturalist might feel himself fully

justified in ranking the races of man as distinct species
;
for ho

has found that they are distinguished by many differences in

structure and constitution, some being of importance. These
differences have, also, remained nearly constant for very long

periods of time. Our naturalist will have been in some degree

influenced by the enormous range of man, which is a great

anomaly in the class of mammals, if mankind be viewed as a

single species. He will have been struck with the distribution of

the several so-called races, which accords with that of other

undoubtedly distinct species of mammals. Finally, he might

urge that the mutual fertility of all the races has not as yet been

fully proved, and even if proved would not be an absolute proof

of their specific identity.

On the other side of the question, if our supposed naturalist

were to enquire whether the forms of man keep distinct like

ordinary species, when mingled together in large numbers in the

same country, ho would immediately discover that this was by

no means the case. In Brazil he would Miold an immense

mongrel population of Negroes and Portuguese ;
in Chiloe, and

other parts of South America, ho would behold the whole popu-

lation consisting of Indians and Spaniards blended in various

degrees.'® In many parts of the same continent ho would meet

with the most complex crosses between Negroes, Indians, and

Europeans
;
and judging from the vegetable kingdom, such triple

crosses afford the severest test of the mutual fertility of the

parent-forms. In one island of the Pacific ho would find a

small population of mingled Polynesian and English blood ; and

in the Fyi Archipelago a population of Polynesian and Negritos

** ‘Thf Variatioa of Animals,* success and energy of the Pauhstas

&c., rol. li. p. 92. in Brazil, who are a much crossed

** M. de Qnatrefages has given race of Portnguese and Indians, with

Anthropolog. Keview/ Jan. 1869, a mixture of the blood of other

p. 22) an interesting account of the raoes.
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crossed in all degrees. Many analogous cases could be be adaed

;

for instance, in Africa. Hence the races of man are not suf*

ficiently distinct to inhabit the same country without fusion

;

and the absence of fusion affords the usual and best test oi

specific distinctness.

Our naturalist would likewise be much disturbed as soon as

he perceived that the distinctive characters of all the races were

highly variable. This fact strikes every one on first beholding

the negro slaves in Brazil, who have been imported from all

parts of Africa. The same remark holdi^ good with the

Polynesians, and with many other races. It may be doubted

whether any character can be named which is distinctive of a

race and is constant. Savages, even within the limits of the

same tribe, are not nearly so uniform in character, as has been

often asserted. Hottentot women offer certain peculiarities,

more strongly marked than those occurring in any other race,

but these are known not to bo of constant occurrence. In the

several American tribes, colour and hairiness differ considerably;

as does colour to a cert^ degree, and the shape of the features

greatly, in the Negroes of A&ica. The shape of the skull varies

much in some races and so it is with every other character.

Now all naturalists have learnt by dearly-bought oxp(<rience, how
rash it is to attempt to define species by the aid of inconstant

characters.

But the most weighty of all the arguments against treating

the races of man as distinct species, is that they graduate into

each other, independently in many cases, as far as we can judge,

of their having intercrossed. Man has been studied more
carefully than any other animal, and yet there is the greatest

possible diversity amongst capable judges whether he should be

classed as a single species or race, or as two (Virey), as three

(Jacquinot), as four (Kant), five (Blumenbach), six (Buffon),

seven (Hunter), eight (Agassiz), eleven (Pickering), fifteen

(Bory St. Vincent), sixteen (Desmoulins), twenty-two Norton),
sixty (Crawfurd), or as sixty-three, according to Burke.^* This

diversity of jud^ent does not prove that the races ought not

to bo ranked as species, but it shews that they graduate into each

For instance with the abon- See a good discussion on this

giuei of America and Australia, subject in Waits, Mntroduct. tn

rrofl Huxley says (^ Transact. Inter- Anthropology,’ Eng. translat. 1863,

IMt. Congress of PrehUt. Arch.’ pp. 198-208, 227. I have taken

1868, p. 105) that the skulls of some of the above statements from
many &nth Germans and Swiss are H. Tuttle’s < Origin and Antiquity
^ as short and as brood as those of of Physical Man,* Boston, 1866, n.

•^thft Tartars,** ftc. 86.
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other, and that it is hardly possible to discoyer clear distinctive

characters between them.

Every naturalist who has had the misfortune to undertake the
description of a group of highly varying organisms, has en-

countered cases (I speak after experience) precisely like that of

man
; and if of a cautious disposition, he will end by uniting all

the forms which graduate into each other, under a single

species ; for he will say to himself that he has no right to give

names to objects which he cannot define. Cases of this kind
occur in the Order which includes man, namely in certain genera
of monkeys; whilst in other genera, as in Cercopithecus, most of

the species can be determined with certainty. In the American
genus Cebus, the various forms are ranked by some naturalists

as species, by others as mere geographical races. Now if

numerous specimens of Cebus were collected from all parts of

South America, and those forms which at present appear to be
specifically distinct, were found to graduate into each other by
close stops, they would usually be ranked as mere varieties or

races
; and this course has been followed by most naturalists

with respect to the races of man. Nevertheless, it must be

confessed that there are forms, at least in the vegetable king-

dom,^* which we cannot avoid naming as species, but which are

connected together by numberless gradations, independently of

intercrossing.

Some naturalists have lately employed the term sub-species”

to designate forms which possess many of the characteristics of

true species, but which hardly deserve so high a rank. Now if

we reflect on the weighty arguments above given, for raising the

races of man to the dignity of species, and the insuperable diffi-

culties on the other side in defining them, it seems that the term

sub-species ” might here be used with propriety. But from

long habit the term “ race ” will perhaps always be employed.

The choice of terms is only so far important in that it is desirable

to use, as far as possible, the same terms for the same degrees of

difference. Unfortunately this can rarely be done : for the larger

genera generally include closely-allied forms, which can bo

distinguished only with much difficulty, whilst the smaller

genera within the same family include forms that are perfectly

distinct
;
yet all must be ranked equally as species. So again,

species within the same large genus by no means resemble

each other to the some degree : on the contrary, some of them

** Prof. Nigeli has carefully de- has made analogous remarks on

soribod several striking cases in his some intermediate form in the
* Botanische Mittheilunsen,’ B. ii. Composttss of N. America,

lead, s. 294-869. Pro£ Asa Gray
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can generally be arranged in little groups round other species,

like satellites round planets.*®

The question whether mankind consists of one or severa

species has of late years been much discussed by anthropologists,

who are diyided into the two schools of mouogenists and
polygenists. Those who do not admit the principle of evolution,

must look at species as separate creations, or as in some manner
as distinct entities ; and they must decide what forms of man they

will consider as species by the analogy of the method commonly
pursued in ranking other organic beings as species. But it is a

hox)eless endeavour to decide this point, until some definition of

the term “species” is generally accepted; and the definition

must not include an indeterminate element such as an act of

creation, We might as well attempt without any definition to

decide whether a certain number of houses should be called a

Tillage, town, or city. We have a practical illustration of the

difficulty in the never-ending doubts whether many closely-allied

mammals, birds, insects, and plants, which represent each

other respectively in North America and Europe, should be

ranked as species or geographical races
;
and the like holds true

of the productions of many islands situated at some little distance

from the nearest continent.

Those naturalists, on the other hand, who admit the principle

of evolution, and this is now admitted by the majority of rising

men, will feel no doubt that all the races of man are descended

from a single primitive stock
;
whether or not they may think

fit to designate the races as distinct species, for the sake of ex-

pressing their amount of difference.^* With our domestic

animals the question whether the various races have arisen from

one or more species is somewhat different. Although it may
admitted that all the races, as well ns all the natural species

within the same genus, have sprung from the same primitive

stock, yet it is a fit subject for discussion, whether nil the

domestic 'races of the dog, for instance, have acquired theii

prasent amount of difference since some one species was fir?!

domesticated by man; or whether they owe some of their

characters to inheritance from distinct species, which had
already been differentiated in a state of nature. With man no
such question can arise, for he cannot ha said to have been

domesticated at any particular period.

Dming an early stage in the divergence of the races of man
®® * Origin of Speciot,' 5th edit, in the * Fortnightly Revieti/ 1S65«

p. 68. p. 275.
** See ProC Hniiey to thie effect
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from a common stock, the differences between the races and
their number mnst have been small; consequently as feur as
their distingnishing characters are concerned, they then had less

claim to rank as disipct species than the existing soK^alled races.

Nevertheless, so arbitrary is the term of species, that snch early

races would perhaps have been ranked by some naturalists as

distinct species, if their differences, although extremely slight,

had been more constant than they are at present, and had not
graduated into each other.

It is however possible, though far from probable, that the
early progenitors of man might formerly have diverged much in

character, until they became more unlike each other than any
now existing races; but that subsequently, as suggested by
Vogt,“ they converged in character. When man selects the off-

spring of two distinct species for the same object, he sometimes
induces a considerable amount of convergence, as far as general

appearance is concerned. This is the case, as shewn by Yon
Nathusius,® with the improved breeds of the pig, which are

descended from two distinct species; and in a less marked
manner with the improved breeds of cattle. A great anatomist,

Gratiolet, maintains that the anthropomorphous apes do not

form a natural sub-group; but that the orong is a highly

developed gibbon or semnopithecus, the chimpanzee a highly

developed macacus, and the gorilla a highly developed mandrill.

If this conclusion, which rests almost exclusively on brain-

characters, be admitted, we should have a case of convergence

at least in external characters, for the anthropomorphous apes

are certainly more like each other in many points, than they are

to other apes. All analogical resemblances, as of a whale to a

fish, may indeed bo said to be cases of convergence; but this

term has never been applied to superficial and adaptive resem-

blances. It would, however, be extremely rash to attribute to

convergence close similarity of character in many points of

structure amongst the modified descendants of widely distinct

beings. The form of a crystal is determined solely by the mole-

cular forces, and it is not surprising that dissimilar substances

should sometimes assume the same form; but with organic

beings we should bear in mind that the form of each depends on

an infinity of complex relations, namely on variations, due to

causes far too intricate to be followed,—on the nature of the

variations preserved, these depending on the physicial cendi-

** * Lectures on Man,* Eng. trans- schichte, &c., SchweineschMel,

Int. 1 864, p. 468. 1864, s. 104. With respect to cattle,

» ‘Die Racen des Schweines,’ see M. de Quatrefages, ‘Unitd de

1860^ I. 46 ‘Vonindien filr Ge- TEsp^cc Humaine,* 1861, p. 119



The Descent ofMan. Pabt I.178

tions. and still more on the sturoimding organisms which com-

pete with each,--and lastly, on inheritance (in itselfa fluctuating

element) from innumerable progenitors, all of which have had
their forms determined through equally complex relations. It

appears incredible that the m<^fied descendants of two organ*

isms, if these differed from each other in a marked manner,

should ever afterwards conyerge so closely as to lead to a near

approach to identity throughout their whole organisation. In

the case of the convergent races of pigs above referred to, evi-

dence of their descent from two primitive stocks is, according to

Von Nathusius, still plainly retained, in certain bones of their

skulls. If the races of man had descended, as is supposed by
some naturalists, from two or more species, which differed from

each other as much, or nearly as much, as does the orang from

the gorilla, it can hardly be doubted t^t marked differences in

the structure of certain bones would still be discoverable in man
as he now exists.

Although the existing races of man differ in many respects, as

in colour, hair, shape of skull, proportions of the body, c&c., yet

if their whole structure be taken into consideration they are

found to resemble each other closely in a multitude of points.

Many of these are of so unimportant or of so singular a nature,

that it is extremely improbable that they should have been inde-

pendently acquired by aboriginally distinct species or races.

The same remark holds good with equal or greater force with

respect to the numerous points of mental similarity between the

most distinct races of man. The American aborigines, Negroes

and Europeans are as different from each other in mind os any
three races that can be named; yet I was incessantly struck,

whilst living with the Fuegians on board the Beagle,” with the

many little traits of character, shewing how similar their minds
were to ours ; and so it was with a full-blooded negro with whom
I happened once to be intimate.

He who will read Mr. Tylor’s and Sir J. Lubbock’s interesting

works ** can hardly fail to bo deeply impressed with the close

similariiy between the men of all races in tastes, dispositions and
habits. This is shewn by the pleasure which they all take in

dancing, rude music, acting, painting, tattooing, and otherwise

decorating themselves ;
in theirmutual comprehension of gesture-

lai^^uage, by the same expression in their features, and by the

same inarticulate cries, when excited by the same emotions.

This similarity, or rather identity, is striking, when contrasted

TVlor*! ‘ Early History of MaO' language, see p. 64. Lubbock’s

kind,* 1805 : with respect to gesture- * Prehistoric T*ines,’ 2od edit. 1809.
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With the different expressions and cries made distinct species
of monkeys. There is good evidence that the art of shooting
with bows and arrows has not been handed down &om any
common progenitor of mankind, yet as Westropp Nilsson
have remarked/^ the stone arrow-heads, brought from the most
distant parts of the world, and manufactured at the most remote
periods, are almost identical

; and fihiR fact can only be accounted
for by the various races having similar inventive or mental:
powers. The same observation has been made by archseologists
with respect to certain widely-prevalent ornaments, such as zig-
zags, &c.

;
and with respect to various simple beliefs and cus-

toms, such as the burying of the dead under megalithio struc-
tures. I remember observing in South America,^ that there, as
in so many other parts of the world, men have generally chosen
the summits of lofty hills, to throw up piles of stones, either as
a record of some remarkable event, or for burying their dead.
Now when naturalists observe a close agreement in numerous

small details of habits, tastes, and dispositions between two or
more domestic races, or between nearly-allied natural forms,
they use this fact as an argument that they are descended from a
common progenitor who was thus endowed ; and consequently
that all should be classed under the same species. The same
argument may be applied with much force to the races of man.
As it is improbable that the numerous and unimportant points

of resemblance between the several races of man in bodily struc-

ture and mental faculties (I do not here refer to similar customs)
should all have been independently acquired, they must have been
inherited from progenitors who had these same characters. We
thus gain some insight into the early state of man, before he had
spread step by step over the face of the earth. The spreading
of man to regions widely separated by the sea, no doubt, pre-

ceded any great amount of divergence of character in the several

races ; for otherwise we should sometimes meet with the same
race in distinct continents ; and this is never the case. Sir J.

Lubbock, after comparing the arts now practised by savages in

all ports of the world, specifies those which man could not have
known, when he first wandered from his original birth-place;

for if once learnt they would never have been forgotten.^ He

*» ‘On Analogous Forms of Im-
piemonts,’ in ‘ Memoirs of Anthropo-
log. Soc..* by H. M. Westropp. ‘ The
Primiuve Inhabitants of Scandi-

navia,* Eng. translat. edited by Str

J, Lubbock, 1868, p. 104.
*• Westropp, ‘ On Cromlechs,* &€.,

‘Jonmal of Ethnological Soc.’ as
given in ‘Scientific Opinion,* June
2nd, 1869, p. 3.

S’ ‘Journal of Researches: Vovage
of the “ Beagle,” * p. 46.

*• ‘Prehistoric Times,* 1869, n
574.
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thus shews that ''the spear, whidi is but a deyelopment of the
*' knife-point, and the club, which is but a long hammer, are the
" only things left.'^ Ho admits, however, that the art of making

fire probably had been already discovert, for it is common to

all the races now existing, and was known to the ancient cave-

inhabitants of Europe. Perhaps the art of making rude canoes

or rafts was likewise known; but as man existed at a remote

epoch, when the land in many places stood at a very different

level to what it does now, he would have been able, without the

aid of canoes, to have spread widely. Sir J. Lubbock further

remarks how improbable it is that our earliest ancestors could

have " counted as high as ten, considering that so many races

"now in existence cannot get beyond four.” Nevertheless, at

this early period, the intellectual and social faculties of man
could hardly have been inferior in any extreme degree to those

possessed at present by the lowest savages ; otherwise primeval

man could not have been so eminently successful in the struggle

for life, as proved by his early and wide diffusion.

From the fundamental differences between certain languages,

some philologists have inferred that when man first bec^e
widely diffused, he was not a speaking animal

;
but it may be

suspected that languages, far less perfect than any now spoken,

aided by gestures, might have been used, and yet have left no

traces on subsequent andmore highly-developed tongues. With-

out the use of some language, however imperfect, it appears

doubtful whether man’s intellect could have risen to the

standard implied by his dominant position at an early period.

Whether primeral man, when he possessed but few arts, and
those of the rudest kind, and when his power of language was
extremely imperfect, would have deserved to be called man, must
depend on the definition which we employ. In a series of forms

gr^uating insensibly from some ax)e-like creature to man as he

now exists, it would be impossible to fix on any definite point when
the term " man ” ought to be used. But this is a matter of very

little importance. So again, it is almost a matter of indifference

whether the so-called races of man are thus designated, or are

ranked as species or sub-spccies
; but the latter term appears the

more appropriate. Finally, we may conclude that when the

principle of evolution is generaUy accepted, as it surely will bo

before long, the dispute between the monogenists and the poly-

genists will die a silent and unobserved death.

One other question ought not to be passed over without notice,

namely, whether, as is sometimes assumed, each sub-species or

race of man has sprung from a single pair of progenitors. With
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our domestic animals a new race can readily be formed by care-
fully matching the varying offspring from a single pair, or even
from a single individual possessing some new character; but
most of our races have been formed, not intentionally from a
selected pair, but unconsciously by the preservation of many in-

dividuals which have varied, however slightly, in some useful or
desired manner. If in one country stronger and heavier horses,

and in another country lighter and fleeter ones^ were habitually

preferred, we may feel sure that two distinct sub-breeds would
be produced in the course of time, without any one pair having
been separated and bred from, in either country. Many races

have been thus formed, and their manner of formation is closely

analogous to that of natural species. We know, also, that the

horses taken to the Falkland Islands have, during successive

generations, become smaller and weaker,whilst those which have
run wild on the Pampas have acquired larger and coarser heads

;

and such changes are manifestly due, not to any one pair, but to

all the individuals having been subjected to the same conditions,

aided, perhaps, by the principle of reversion. The new sub-

breeds in such cases are not descended from any single pair, but

from many individuals which have varied in different degrees,

but in the same general manner ; and we may conclude that the

races of man have been similarly produced, the modifications

being either the direct result of exposure to different conditions,

or the indirect result of some form of selection. But to this

latter subject we shall presently return.

On the Extinction of the Baces ofMan,—The partial or complete

extinction of many races and sub-races of man is historically

known. Humboldt saw in South America a parrot which was
the sole living creature that could speak a word of the language

of a lost tribe. Ancient monuments and stone implements

found in all parts of the world, about which no tradition has been

preserved by the present inhabitants, indicate much extinction.

Some small and broken tribes, remnants of former races, still

survive in isolated and generally mountainous districts. In

Europe the ancient races were all, according to Scfaaaffhausen,^

lower in the scale than the rudest living savages they must
therefore have differed, to a certain extent, from any existing

race. The remains described by Professor Broca from Les j^yrdes,

though they unfortunately appear to have belonged to a single

flunily, indicate a race with a most singular combination of low

or simious, and of high characteristics. This race is entirely

* TraneUtioii in * Anthiopological Review, Oct. 1868, p. 431
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** different from any other, ancient or modem, that we haye OTor
**heard of It differed, therefore, from the quaternary race of

the oayems of Belgium.

Man can long resist conditions which appear extremely un-

fayourable for his existence.^ He has long lived in the extreme

regions of the North, with no wood for his canoes or implements,

and with only blubb^ as fuel, and melted snow as drink. In

the southern extremity of America the Fuegians survive with-

out the protection of clothes, or of any building worthy to be

called a hovel. In South Africa the aborigines wander over arid

plains, where dangerous beasts abound. Man can withstand the

deadly influence of the Terai at the foot of the Himalaya, and
the pestilential shores of tropical Africa.

Extinction follows chiefly from the competition of tribe with

tribe, and race with race. Various checks are always in action,

serving to keep down the numbers of each savage tribe,—such
as periodical famines, nomadic habits and the consequent deaths

of infEUits, prolonged suckling, wars, accidents, sickness, been-

tiousness, the stealing of women, infanticide, and especially

lessened fertility. If any one of these checks increases in power,

even slightly, the tribe thus affected tends to decrease ; and
when of two adjoining tribes one becomes less numerous and less

powerful than the other, the contest is soon settled by war,

slaughter, cannibalism, slavery, and absorption. Even when a

weaker tribe is not thus abruptly swept away, if it once begins

to decrease, it generally goes on decreasing until it becomes
extinct.”

When civilised nations come into contact with barbarians the

struggle is short, except where a deadly climate gives its aid to

the native race. Of the causes which lead to the victory of

civilised nations, some are plain and simple, others complex and
obscure. Wo can see that the cultivation of the land will

be &tal in many ways to savages, for they cannot, or will not,

change their habits. New diseases and vices have in some cases

proved highly destructive ; and it appears that a new disease

often causes much death, until those who are most susceptible

to its destructive influence are gradually weeded out and so it

may be with the evil effects from spirituous liquors, as well ns

with the unconquerably strong taste for them shown by somany

** * Transact. Intcmat. Congress terben der Natnrvolker,’ 1868, s. 82.

if Prehistoric Arch,* 1868, pp. 172> ** Gerland (ibid. s. 12) gives facts

175. See also Broca (translation) in support of this statement.

m * Anthropological Review,* Oct. ” remarks to this effect in

1S6S, p. 410. Sir H. Holland's * Medical Notes and
« Dr. Gerlanl « Ueber das Ansa- Reflections,* 1838, p. 390.
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savages. It farther app^, mysterious as is the fsuA that
the first meeting of distiiiet and separated people genSatea
disease.^ Mr. Sproat, 'who in Vancouver Island closely attended
to the subject of extinction, believed that changed habits of life,

consequent on the advent of Europeans, induces much ill health.

He lays, also, great stress on the apparently trifling cause that

the natives b^me ** bewildered and dull by the new life around
them ; they lose the motives for exertion, and get no new ones

in their place.""

The grade of their civilisation seems to be a most important
element in the success of competing nations. A few centuries

ago Europe feared the inroads of Eastern barbarians ; now any
such fear would be ridiculous. It is a more curious fact, as

Mr. Bagehot has remarked, that savages did not formerly waste
away before the classical nations, as they now do before modem
civilised nations; had they done so, the old moralists would
have mused over the event; but there is no lament in any writer

of that period over the perishing barbarians." The most po-

tent of all the causes of extinction, appears in many cases to be
lessened fertility and ill-health, especially amongst the children,

arising from changed conditions of life, notwithstanding that the

new conditions may not be injurious in themselves. I am much
indebted to Mr. H. H. Howorth for having called my attention to

this subject, and for having given me information respecting it

I have collected the following cases.

When Tasmania was first colonised the natives were roughly

estimated by some at 7000 and by others at 20,000. Their

number was soon greatly reduced, chiefly by fighting with the

English and with each other. After the fiunous hunt by all the

colonists, when the remaining natives delivered themselves up
to the government, they consisted only of 120 individuals,^^

who were in 1832 transported to Flinders Island. This island,

situated between Tasmania and Australia, is forty miles long,

and from twelve to eighteen miles broad: it seems healthy,

and the natives were well treated. Nevertheless, they suffer^

greatly in health. In 1834 they consisted (Bonwick, p. 250) of

forty-seven adult males, forty-eight adult females, and sixteen

•children,or in all of 111 souls. In 1835 onlyone hundred were left.

" 1 have collected (* Journal of Savage Life,* 1868, p. 284.

Researches, Voyageofthe “Beagle,”* "Bagehot, ‘Physics and Poli-

p. 435) a good many cases beanng tics,’ * Fortnightly Review/ April

on this subject; see abo Gerland, 1, 1868, p. 455.

ibid. s. 8. Poeppig speaks of the *' All the statements here given

“breath of civilisation as pobonons are taken from ‘The last of th
“ to savages.” Tasmanians,* by J. Bonwick, 1870.

Sproat, ‘ Scenes and Studies ot
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Ab they continued rapidly to decrease, and as they themselyes

thoughtthatthey should not perish so quickly elsewhere, theywere
remoyed in 1847 to Oyster Cove in the southern part of Tasmania.
They then consisted (Deo. 20th, 1847) of fourteen men, twenty-

twowomen and tenchildren.” But the change of site did no good.

Disease and death still pursued them, and in 1864 one nuin (who
died in 1869), and three elderly women alone survived. The
infertility of the women is even a more remarkable &ct than

the liability of all to ill-health and death. At the time when
only nine women were left at Oyster Cove, they told Mr. Bonwick

(p. 886), that only two had ever borne children : and these two
had together produced only three children

!

With respect to the cause of this extraordinary state ofthings.

Dr. Story remarks that death followed the attempts to civilise

the natives. ** If left to themselves to roam as they were wont
“ and undisturbed, they would have reared more children, and
^ there would have been less mortality.” Another careful

observer of the natives, Mr. Davis, remarks, " The births have
been few and the deaths numerous. This may have been in a

" great measure owing to their change of living and food
;
but

** more so to their banishment from the mainland of Van Diemcn^s

•'Land, and consequent depression of spirits” (Bonwick, pp,

388, 390).

Similar facts have been observed in two widely different

parts of Australia. The celebrated explorer, Mr. Gregory, told

Mr. Bonwick, that in Queensland "the want of reproduction

"was being already felt with the blacks, even in the most
"recently settled parts, and that decay would set in.” Of
thirteen aborigines from Shark’s Bay who visited Murchison
River, twelve died of consumption within three months.”
The decrease of the Maories of New Zealand has been carefully

investigated by Mr. Fenton, in an admirable Report, from which
all the following statements, with one exception, are taken.^^

The decrease in number since 1830 is admitted by every one,

including the natives themselves, and is still steadily progress-

ing. Although it has hitherto been found impossible to take an
actual census of the natives, their numbers were carefully

estimated by residents in many districts. The result seems

trustworthy, and shows that during the fourteen years, previous

** This is tho statement of the 1870, p. 90; and the 'Last of the

^vemor of Tasmania, Sir W. Deni- Tasmanians,* 1870, p. 386.

son, ' Varieties of Vioe-Regal Life,* ^ 'Observations on the Aboriginal

1870, voL L p. 67. Inhabitants of New Zealand,* pnb*
* far these cases, see Bonwick’s lisbed by the Qovemment, 1869.

Liie of the Tasmanians,*
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to 1858, the deerease was 19.42 per cent. Some of the tribes,

thus carefoUy examined, lived above a hnndred miles apart,

some on the coast, some inland ; and their means of subsistence

and habits differed to a certain extent (p. 28). The total

number in 1858 was believed to be 53,700, and in 1872, after a

second interval of fourteen years, another census was taken,

and the number is given as only 363^9, shewing a decrease ol

32*29 per cent.!" Mr. Fenton, after shewing in detail the in-

sufficiency of the various causes, usually assigned in explana-

tion of this extraordinary decrease, such as new diseases, the

profligacy of the women, drunkenness, wars, &c., concludes on

weighty grounds that it depends chiefly on the unproductiveness

of the women, and on the extraordinary mortality of the young

children (pp. 31, 34). In proof of this he shews (p. 33) that in

1844 there was one non-adult for every 2*57 adults
;
whereas in

1858 there was only one non-adult for every 3*27 adults. The

mortality of the adults is also ^eat He adduces as a further

cause of the decrease the inequality of the sexes ;
for fewer females

are bom than males. To this latter point, depending perhaps

on a widely distinct cause, I shall return in a future chapter.

Mr. Fenton contrasts with astonishment the decrease in New
Zealand with the increase in Ireland ;

countries not very dis-

similar in climate, and where the inhabitants now follow nearly

similar habits. The Maories themselves (p. 35) “ attribute their

'* decadence, in some measure, to the introduction of new food

“ and clothing, and the attendant change of habits and it will

be seen, when we consider the influence of changed conditions

on fertility, that they are probably right. The diminution b^an
between the years 1830 and 1840 ; and Mr. Fenton shews (p. 40)

that about 1830, the art of manufacturing putrid com (maize),

by long steeping in water, was discovered and largely practised

;

and thig proves that a change of habits was beginning amongst

the natives, even when New Zealand was only thinly inhabited

by Europeans. When I visited the Bay of Islands in 1835

the dress and food of the inhabitants had already been much

modified : they raised potatoes, maize, and other agricultural

produce, and exchanged them for English manufactured goods

and tobacco.

It is evident from many statements in the life of Bishop

Patteson," that the Melanesians of the New Hebrides and

neighbouring archipelagoes, suffered to an extraordinary degree

in health, and perished in large numbers, when they were

« ‘New Zealand,* by Alex, Ken- C. M. Yonnge, 1874; eet mort

nedy, 1873, p. 47. especially voJ. i. p. 530.

^ ‘Life of J. C. Patteson,* by
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xemoyed to Kow Zealand, Norfolk Island, and other salnbrions

places, in order to be educated as missionaries.

The decrease of the native population of the Sandwich Islands

is as notorious as that of New Zealand. It has been roughly

estimated by those best capable of judging, that when Cook
discovered the Islands in 1779, the population amounted to

about 800,000. According to a loose census in 1823, the

numbers then were 142,050. In 1832, and at several subsequent

periods, an accurate census was officially taken, but I have
been able to obtain only the following returns

:

We hero see that in the interval of forty years, between 1832 and
1872, the population has decreased no less than sixty-eight per

cent ! This has been attributed by most writers to the profligacy

of the women, to former bloody wars, and to the severe la^ur
imposed on conquered tribes and to newly introduced diseases,

which have been on several occasions extremely destructive. No
doubt these and other such causes have been highly efficient,

and may account for the extraordinary rate of decrease between
the years 1832 and 1836 ;

but the most potent of all the causes

seems to be lessened fertility. According to Dr. Euschenberger
of the n.S. Navy, who visited these islands between 1835 and
1837, in one district of Hawaii, only twenty-five men out of 1134,

and in another district only ten out of 637, had a family with as

many as three children. Of eighty married women, only thirty-

nine had ever borne children ; and ** the official report gives an
average of half a child to each married couple in the whole
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island.” This is almost exactly the same ayerage as with the
Tasmanians at Oyster Ooye. Jarves, who pnblished his History
in 1843, says that ffunilies who haye three children are freed&om

all taxes ; those haying more, are rewarded by gifts of land and
** other encouragements.” This unparalleled enactment by the
government well shews how infertile the race had become. The
Bey. A. Bishop stated in the Hawaiian ' Spectator * in 1889, that a
large proportion of the children die at early ages, and Bishop
Staley informs me that this is still the case, jnst as in New
Zealand. This has been attributed to the neglect of the children

by the women, but it is probably in large part due to innate weak-
ness of constitution in the children, in relation to the lessened

fertility of their parents. There is, moreoyer, a further resem-

blance to the case of New Zealand, in the fhct that there is a
large excess of male oyer female births : the census of 1872
gives 31,650 males to 25,247 females of all ages, that is 125*36

males for every 100 females; whereas in all civilised countries

the females exceed the males. No doubt the profligacy of the

women may in part account for their small fertility
;
but their

changed habits of life is a much more probable cause, and which
will at the same time account for the increased mortality,

especially of the children. The islands were visited by Cook in

1779, by Vancouver in 1794, and often subsequently by whalers.

In 1819 missionaries arrived, and found that idolatry had been

already abolished, and other changes effected by the king. After

this period there was a rapid change in almost all the habits of

life of the natives, and they soon became the most civilised of

the Pacific Islanders.” One of my informants, Mr. Coan, who
was bom on the islands, remarks that the natives have undergone

a greater change in their habits of life in the course of fifty years

than Englishman during a thousand years. From information

received from Bishop Staley, it does not appear that the

poorer classes have ever much changed their diet, although

many new kinds of fruit have been introduced, and the sugar-

cane is in universal use. Owing, however, to their passion for

imitating Europeans, they altered their manner of dressing at

an early period, and the use of alcoholic drinks became very

general. Although these changes appear inconsiderable, I can

nrell believe, from what is known with respect to animals, that

they might suffice to lessen the fertility of the natives.^*

** The foregoing statements ai*e Islands,* 1851, p. 277. Ruschen*

taken chiefly from the following berger is quoted by Bonwick, ‘ Lwt
works : * Janres’ History of the of the Tasmanians,* 1870, p. 378.

Hawaiian Islands,* 1843, p. 400-407. Bishop is quoted by Sir E. &ictier,

Cheever ‘Life in the Sandwich ‘Voyage Kcund the World,* 1843,
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Lastly, Mr. Macnomara states^ that the low and degraded
inhabitants of the Andaman Islands, on the eastern side of the

Gnlf of Bengal, are eminently susceptible to any change of

climate : in &ct, take them away from their island homes, and
** they are almost certain to die, and that independently of diet

or oxtraneons influences.'' He farther states that the inhabit-

ants of the Valley of Nep&l, which is extremely hot in summer,
and also the yarious hill-tribes of India, suffer from dysentery

and fever when on the plains; and they die if they attempt to

pass the whole year there.

We thus see that many of the wilder races of man are apt to

suffer much in health when subjected to changed conditions

or habits of life, and not exclusively from being transported to

a new climate. Mere alterations in habits, which do not appear
injurious in themselves, seem to have this same effect

;
and in

several cases the children are particularly liable to suffer. It

has often been said, as Mr. Macnamara remarks, that man can

resist with impunity the greatest diversities of climate and other

changes; but this is true only of the civilised races. Man in

liis wild condition seems to in this respect almost os sus-

ceptible os Ms nearest allies, the anthropoid apes, which have
never yet survived long, when removed from their native

country.

Lessened fertility from changed conditions, as in the case of the

Tasmanians, Maories, Sandwich Islanders, and apparently the

Australians, is still more interesting thw their liability to

ill-health and death; for even a slight degree of infertility,

combined with those other causes wMch tend to check the

increase of every population, would sooner or later lead to

extinction. The diminution of fertility may be explained in

some cases by the profligacy of the women (as until lately with

the TaMtians), but Mr. Fenton has shewn that tMs explanation

by no means suffices with the New Zealanders, nor docs it with

the Tasmanians.

In the paper above quoted, Mr. Macnamara gives reasons for

believing that the inhabitants of districts subject to malaria aro

apt to be sterile; but this cannot apply in several of the above
eases. Some writers have suggested that the aborigines of

islands have suffered in fertility and health from long continued

Tol. i., p. 272. I owe the oensos of of the aboTe-named worke. I have

the several yean to the kindneu of omitted the oensaa for 1850, as 1

Mr. Coan, at the request of Dr. You- have seen two widely different num*
mans of Kew York

; and in most ben given,

cases 1 have compsied tne Toumans ^ ^The Indian Medlosl GnssttCi

iiguros with those given in several Kov. 1, 1871, p. 240.
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inter-breodixig ; but in above cases infertility has coincided
too closely with the arrival of Europeans for us to admit this

explanation. Nor have we at present any reason to believe

that man is highly sensitive to the evil effects of inter-breeding,

especially in areas so large as New Zealand, and the Sandwich
archipel^o with its diversified stations. On the contrary, it is

known that the present inhabitants of Norfolk Island are nearly
all cousins or near relations, as are the Todas in India, and the
inhabitants of some of the Western Islands of Scotland; and
yet they seem not to have suffered in fertility.^*

A much more probable view is suggested by the analogy of

the lower animals. The reproductive system can be shewn to be
susceptible to an extraordinary d^ree (though why we know
not) to changed conditions of life; and this susceptibility leads

boUi to beneficial and to evil results. A large collection of facts

on this subject is given in chap, xviii. of vol. ii. of my ‘ Variation

of Animals and Plants under Domestication,’ I can here give only

the briefest abstract; and every one interested in the subject

may consult the above work. Very slight changes increase the

health, vigour and fertility of most or all organic beings,

whilst other changes are ^own to render a large number of

animals sterile. One of the most familiar cases, is that of tamed
elephants not breeding in India; though they often breed in

Ava, where the females are allowed to roam about the forests to

some extent, and are thus placed under more natural conditions.

The case of various American monkeys, both sexes of which
have been kept for many years together in their own countries,

and yet have very rarely or never bred, is a more apposite in-

stance, because of their relationship to man. It is remarkable

how slight a change in the conditions often induces sterility in a

wild animal when captured
;
and this is the more strange as all

our domesticated animals have become more fertile than they

were in a state of nature; and some of them can resist the

most unnatural conditions with imdiminished fertility.*^ Certain

groups of animals are much more liable than others to be

affected by captivity ;
and generally all the species of the same

group are affected in the same manner. But sometimes a single

species in a group is rendered sterile, whilst the others are not

so ; on the other hand, a single species may retain its fertility

On the close relationship of the Scotland, Dr. Nitchell, < Edinburgh

Norfolk Islanders, see Sir W. Deni- Medical Journal,’ March to June,

son, * Varieties of Vice-Regal Life,* 1865.

ToJ. i. 1870, p. 410. For the Todas, For the evidence on this head,

see Col. Marshall’s work, 1873, p. see ‘Variation of Animals*
tic. For the Western islands rf vol. iL p. 111.
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whxlsl most of the others foil to breed. The males and females

ofsome species when confined^ or when allowed to live almost,

but not quite free, in their native country, never unite; others

thus circumstanced frequently unite but never produce ofEspiing

;

others again produce some of&pring, but fewer than in a state

of nature ; and as bearing on the above cases of man, it is

important to remark that the young are apt to be we^ and
sickly, or malformed, and to perish at an early age.

Seeing how general is this law of the susceptibility of the

reproductive system to changed conditions of life, and that it

holds good with our nearest allies, the Quadrumana, I can

hardly doubt that it applies toman in his primeval state. Hence
if savages of any race are induced suddenly to change their

habits of life, they become more or less sterile, and their young
ofGspring suffer in health, in the same manner and from the same
cause, as do the elephant and hunting-leopard in India, many
monkeys in America, and a host of animals ofall kinds, on removal
from their natural conditions.

We can see why it is that aborigines, who have long inha-

bited islands, and who must have been long exposed to nearly

uniform conditions, should be specially affected by any change

in their habits, as seems to be the case. Civili^d races can

certainly resist changes of all kinds for better than savages;

and in this respect they resemble domesticated animals, for

though the latter sometimes suffer in health (for instance

European dogs in India), yet they are rarely rendered sterHo,

though a few such instances have been recorded.^^ The
immunity of civilised races and domesticated animals is

probably due to their having been subjected to a greater extent,

and therefore having grown somewhat more accustomed, to

diversified or varying conditions, than the majority of wild

animals; and to their having formerly immigrated or been

tarried from country to country, and to different families or

sub-races having inter-crossed. It appears that a cross with

civilised races at once gives to an aboriginal race an immunity
from the evil consequences of changed conditions. Thus the

crossed offspring from the Tahitians and English, when settled

in Pitcairn Island, increased so rapidly that the island was soon

overstocked
; and in June 1856 they were removed to Norfolk

Island. They then consisted of 60 married persons and 134
children, making a total of 194. Here they likewise in-

eieased so rapidly, that although sixteen of them returned to Pit-

Island in 1859, they numbered in January 1868, 800 souls

« Variaiiim of A nimali^* voL 1L» p
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the inales and females being in exactly eqnal numbers, ^hat a
contrast does this case present with that of the Tasmanians

;

the Norfolk Islanders increased in only twelve a half years
from 194 to 800; whereas the Tasmanians decreased during
fifteen years from 120 to 46, of which latter number only ten
were children."

So again in the interval between the census of 1866 and 1872
the natives of full blood in the Sandwich Islands decreased by
8081, whilst the half-castes, who are believed to be healthier, in-

creased by 847 ; but I do not know whether the latter number
includes the of&piing from the half-castes, or only the half-castes

of the first generation.

The cases which I have here given all relate to aborigines,

who have been subjected to new conditions as the result of the

immigration of civilised men. But sterility and ill-health would
probably follow, if savages were compelled by any cause, such
as the inroad of a conquering tribe, to desert their homes and
to change their habits. It is an interesting circumstance that

the chief check to wild animals becoming domesticated, which
implies the power of their breeding freely when first captured,

and one chief check to wild men, when brought into contact

with civilisation, surviving to form a civilised race, is the same,

namely, sterility from changed conditions of life.

Finally, although the gradual decrease and ultimate extinction

of the races of man is a highly complex problem, depending on
many causes which differ in different places and at different

times
;

it is the same problem as that presented by the extinc-

tion of one of the higher animals—of the fossil horse, for in-

stance, which disappeared from South America, soon afterwards

to bo replaced, within the same districts, by countless troops

Df the Spanish horse. The New Zealander seems conscious of

this parallelism, for he compares his future fate with that of

the native rat now almost exterminated by the European rat.

Though the difficulty is great to our imagination, and really

great, if we wish to ascertain the precise causes and their

manner of action, it ought not to be so to our reason, as long as

wo keep steadily in mind that the increase of each species and

each race is constantly checked in various ways
;
so that if any

new check, even a slight one, be superadded, fie race will surely

decrease in number; and decreasing numbers will sooner or

These deUiU are taken from May 29th, 1863. The following

‘The Mutineers of the “Bounty,”’ sUtements about the Sandwich la-

by Lady Belcher, 1870; and from landers are from the ‘Honohdn

‘Pitcairn Island,' ordered to be Gaaetto,' and from Mr. Coan.

minted by the House of Commons,
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later lead to extinotiaQ; the end^ in moat cases, being promptlj
determined by the inroads of conquering tribes.

On the Formation of the i^oces of Man,—^In some cases the

crossing of distinct races has led to the formation of a new race.

The BiTignlftr fact that Europeans and Hindoos, who belong to

the same Aryan stock, and speak a language fundamentally the

same, differ widely in appearance, whilst Europeans differ but

little from Jews, who belong to the Semitic stock, and speak
quite another Imiguage, has been accounted for by Broca,"

through certain Aryan branches having been largely crossed

by indigenous tribes during their wide diffusion. When two
races in close contact cross, the first result is a heterogeneous

mixture : tlius Mr. Hunter, in describing the Santali or hill-tribes

of India, says that hundred of imperceptible gradations may be
traced from the black, squat tribes of the mountains to the tall

olive-coloured Brahman, with his intellectual brow, calm ryes,

"and high but narrow head;” so that it is necessary in courts

of justice to ask the witnesses whether they are Santalis or

Hindoos." Whether a heterogeneous people, such as the inhabi-

tants of some of the Polynesian islands, formed by the crossing

of two distinct races, with few or no pure members left, would
ever become homogeneous, is not known from direct evidence.

But as with our domesticated animals, a cross-breed can certainly

be fixed and made uniform by careful selection** in the course of

a few generations, we may infer that the free intercrossing of a

heterogeneous mixture during a long descent would supply the

place of selection, and overcome any tendency to reversion
; so

that the crossed race would ultimately become homogeneous,
though it might not partake in an equal degree of the characters

of the two pasent-races.

Of all the differences between the races of man, the colour of

the skin is the most conspicuous and one of the best marked. It

was formerly thought that differences of this kind could bo
accounted for by long exposure to different climates; but
Pallas first shewed that this is not tenable, and he has since been
followed by almost all anthropologists.** This view has been
rejected chiefly because the distribution of the variously

coloured races, most of whom must have long inhabited their

‘ On Anthropology,* transla- •* Pallas, ‘ Act. Acad. St. P^tort-

tion * Anthropolog. Jan. burg,* 1780, part ii. p. 69. He was
1868, p. 38. followed by Rudolphi, in his * Bey-
*** The Annals of Rand Bengal,* trage zur Anthropologic,' 1812.

j868,p. 134. An excellent summary of the evi-

*The Variation of Animals and dence is given by Qodion, * De
PlaaU under Domestication,* voL ii. l*£sp^,* 1859, vol. ii. p. 246, Ac.

P.95^
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proBeat homes, does not coincide with corresponding differences
of climate. Some little weight may be given to such cases at
t^t of the Batch fEunilies, who, as we hear on excellent antho-
rity,“ have not undergone the least change of colour after

residing for three centuries in South Africa. An argument on
the same side may likewise be drawn from tlie uniform appear-
ance in various parts of the world of gipsies and Jews, though
the uniformity of the latter has been somewhat exaggerated.^

A very damp or a very dry atmosphere has been supposed to be
more influential in modifying the colour of the skin than mere
heat ; but as B’Orbigny in South America, and Livingstone in

Africa, arrived at diametrically opposite conclusions with respect

to dampness and dryness, any conclusion on this head must bo

considered as very doubtful.**

Various facts, which I have given elsewhere, prove that the

colour of the s^n and hair is sometimes correlate in a surpris-

ing manner with a complete immunity from the action of certain

vegetable poisons, and from the attacks of certain parasites.

Hence it occurred to me, that negroes and other dark races

might have acquired their dark tints by the darker individuals

escaping from the deadly influence of the miasma of their

native countries, during a long series of generations.

I afterwards found that this same idea had long ago occurred

to Dr. Wella®* It has long been known that negroes, and even

mulattoes, are almost completely exempt from the yellow-fever,

so destructive in tropical America.*^ They likewise escape to a
largo extent the fatal intermittent fevers, that prevail along at

least 2600 miles of the shores of Africa, and which annually

cause one-fifth of the white settlers to die, and another fifth to

return home invalided.** This immunity in the negro seems to

be partly inherent, depending on some unknown peculiarity of

constitution, and partly the result of acclimatisation. Pouchet**

** Sir Andrew Smith, as quoted

by Knox, * Races of Man ’ 1850, p.

473.
** See De Quatrefages on this

head, * Revue des Oours Scienti-

fques,’ Oct. 17, 1868, p. 731.
** Livingstone’s * Travels and Re-

searches in S. Africa,’ 1857, pp.

338, 329. D’Orbigny, as quoted by
Godron, * De I’Espb^’ vol. ii. p.

266.
** See a paper read before the

Royal Soo. in 1813, and published

in oU Essays in 1818. 1 have given

an account of Dr. Wells* views in

the Historical Sketch (p. xvi.) to niy

‘Origin of Species,* Various cases

of colour correlated with constitu-

tional peculiarities are given in my
‘ Variation of Animals under Do-

mestication/ vol. li, pp. 227, 335.

See, for instance, Kott and

Gliddon, * Types of Mankind/ p. 68.
*• Major Tulloch, in a paper read

before the Statistical Society, Aprd
20th, 1840, and given in the ‘ Athe-

na'um/ 1840, p. 353.
*• ‘The Plurality of the Human

Race * (translat.), 1864, p. 60.
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states that the n^o regiments reomited near the Soudan, and

borrowed from 5ie Viceroy of Ilgypt for the Meiioan war,

escaped the yellow-foyer almost equally with the negroes origin-

ally brought from yarions parts of Africa and accustomed to the

dinmte of the West Indies. That acclimatisation plays a part,

is shewn by the many cases in which negroes haye become some-

what Uable to tropical feyers, after haying resided for some time

in a colder climate.^ The nature of the climate under which the

white races haye long resided, likewise has some influence on

them; for during the fearful epidemic of yellow-feyer in

Demerara during 1837, Dr. Blair found that the death-rate of the

immigrants was proportional to the latitude of the country

whence they had come. With the negro the immunity, as far as

it is the result of acclimatisation, implies exposure during a

prodigious length of time ; for the aborigines of tropical America
who haye resided there from time immemorial, are not exempt
from yellow feyer; and the Bey. H. B. Tristram states, that

there are districts in Northern Africa which the natiyo inhabit-

ants are comi)elled annually to leaye, though the negroes can

remain with safety.

That the immunity of the negro is in any degree correlated

with the colour of his skin is a mere conjecture : it may be

correlated with some difference in his blood, nenrous system, or

other tissues. Neyertheless, from the facts aboye allud^ to, and
from some connection apparently existing between complexion

and a tendency to consumption, the conjecture seemed to me
not improbable. Consequently I endeayoured, with but little

success,** to ascertain how far it holds good. The late Dr.

•• Quatrefageft, ‘ Unite de l*£sp^ce

Humaine,’ 1861, p. 205. Waitz,
‘ Introduct. to Anthropology,* trans-

lat. vol. i. 1863, p. 124. Living-

stone gives analogous cases in his

‘ Travels.*
** In the spring of 1862 I ob-

tained permission from the Director-

General of the Medical department

of the Army, to transmit to the

surgeons of the yarions regiments

on foreign service a blank tabic,

with the following appended re-

marks, but 1 have received no re-

turns. "As several well-marked
" cases have been recorded with
** OUT domestic animals of a relation

" between the colour of the dermal
" appendages and the constitution

;

^fad it being notorious that there

" is some limited degree of relation
" between the colour of the races of

" man and the climate inhabited by
" them

;
the following investiga-

** tion seems worth consideration.
" Namely, whether there is any re-
** lation in Europeans between the
** colour of their hair, and theii

" liability to the diseases of tropica!
" countries. If the surgeons of the
" several regiments, when stationed
" in unhealthy tropical districts,

" would be so good as fixst to count,
" as a standard of comparison, how
" many men, m the force wbenct
" the sick are drawn, have dar|
** and light-coloured hair, and half
" of intermediate or doubtful tints

;

« AT /« if a similar account wen
" ker>t by the same medical gentle-
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Daniel], who had long lived on the West Cloast of Africa, told me
that he did not believe in any snch relation. He was himself

mmstially fair, and had withstood the climate in a wonderfal

manner. When he first arrived as a boy on the coast, an old and
experienced negro chief predicted from his appearance that this

wonld prove the case. Dr. Nicholson, of Antigua, after having

attend^ to this subject, writes to me that he does not think that

dark-coloured Europeans escape the yellow-fever more thnn

those that are light-coloured. Mr. J. M. Harris altogether

denies that Europeans with dark hair withstand a hot climate

better than other men : on the contrary, experience has taught

him in making a selection of men for service on the coast of

Africa, to choose those with red hair.** As far, therefore, as

these slight indications go, there seems no foundation for the

hypothesis, that blackness has resulted from the darker and

darker individuals having survived better during long exposure

to fever-generating miasma.

Dr. Sharpe remarks,** that a tropical sun, which bums and

blisters a white skin, does not injure a black one at all
; and, as

he adds, this is not due to habit in the individual, for children

only six or eight months old are often carried about naked, and

are not affect^. I have been assured by a medical man, that

some years ago during each summer, but not during the winter,

his became marked with light brown patches, like,

•* men, of all the men who suffered

“ from malarions and yellow fevers,

“ or from dysentery, it would soou

be apparent, after some thousand
** cases had been tabulated, whether
“ there exists any relation between
“ the colour of the hair and cousti-

“ tutioual liability to tropical dis-

** eases. Perhaps no snch relation

** would be discovered, but the m-
“ vestigation is well worth making.
“ In case any positive result were
** obtained, it might be of some

“ practical use in selecting men for

“ any particular service. Theoreti-

“ cally the result would be of high

interest, as indicating one means

by which a race of men inhabiting
*• from a remote period an nn-
^ healthy tropical climate, might
** have become dark-coloured by
** the better pranerratlon of dark-
** haired or dark-complexioned in-

** dividuait during a long snoceesion

“ of generations.**
•• ‘ Anthropological Review,* Jan.

1866, p. xiL Dr. Sharpe also says,

with respect to India Man a Spe-

cial Creation,* 1873, p. 118), that

it has been noticed by some medi-
** cal officers that Europeans with

light hair and florid complexions

suffer less from diseases of tropical

countries than persons with dark
** hair and sallow complexions

;

“ and, so far as 1 know, there

“ pear to be good grounds for this

** remark.** On the other hand,

Mr. Heddle, of Sierra Leone “ who
has had more clerks killed under

** him than any other man,** by the

climate of the West African Coast

(W, Reade, * African Sketch Book,*

vol. ii. p. 522), holds a directly

opposite view, as does Oapt. BurtcUf
** * Man a Spadal Creation,* 1878

p. 119.

o S
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although laxger than freokleB, and that these patches were nem
affected by snn-bnming, whilst the white parts of his skin

haye on seyeral occasions been much inflamed and blisteieiL

With the lower animals there is^ also, a constitutional difference

in liability to the action of the sun between those parts of the

skin clothed with white hair and other parts.*^ Whether the

saving of the skin from being thus burnt is of sufficient impor-

tance to account for a dark tint having been gradually acquired

by man through natural selection, 1 am unable to judge. If it

be so, we should have to assume that the natives of tropical

America have lived there for a much shorter time than tho

negroes in Africa, or the Papuans in the southern parts of the

Malay archipelago, just as the lighter-coloured Hindoos have

resided in India for a shorter time than the darker aborigines of

the central and southern parts of the peninsula.

Although with our present knowledge we cannot account for

the differences of colour in the races of man, through any
advantage thus gained, or from the direct action of climate ; yet

we must not quite ignore the latter agency, for there is g<^
reason to believe that some inherited effect is thus produced.**

We have seen in the second chapter that the conditions of life

affect the development of the bodily frame in a direct manner,

and that tho effects are transmitted. Thus, as is generally

admitted, the European settlers in the United States undergo a
slight but extraordinarily rapid change of appearance. Their

bo^es and limbs become elongated; and I hear from CoL
Bemys that during the late war in tho United States, good
evidence was afforded of this fact by the ridiculous appearance

presented by the German regiments, wlien dressed in ready-made
clothes manufactured for the American market, and which wero
much too long for the men in every way. There is, also, a con-

siderable body of evidence shewing that in tho Southern States

the house-slaves of the third generation present a markedly
different appearance from the ffeld-slaves.**

** VanatioQ of Animali and
Hants under Domestication* vol. it

pp. 336, 337.
•* See, for instance, Qaatrefages

(* Beme des Cours Scienlifiques,*

Oct. 10, 1868, p. 724) on the elTecis

of residence in Abyssinia and Arabia,

and other analogous cases. Dr.

BoUe U Mensch, seine Abstam-
mong,* &Cy 1865, s. 99) states, on

the authority r f Khanikof, that the

greater number of German familicf

settled in Georgia, have acquired In

the course of two generations dark
hair and eyes. Mr. D. Forbes in-

forms me that the Quichuas in the
Andes vary greatly in colour, a*)-

cording to the position of the valleya

inhabited by them.
** Harlan, * Medical Researches,*

p. 532. Quatrefages (* Unite de
i’Esp^ Humaine,’ 1861, p. 128)
has collected much evidence on this

head.
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If, however, we l(wk to the races of man as distributed ovot
the world,we must infer that their characteristio differences can-
not be accounted for by the direct action of different conditions
of life, even after exposure to them for an enormous period of
time. The Esquimaux live exclusively on animal food ; they are
clothed in thick fur, and aro exposed to intense cold and to
prolonged darkness; yet they do not differ in any extreme
degree from the inhabitants of Southern China, who live entirely
on vegetable food, and are exposed almost nak(^ to a hot, glaring
climate. The unclothed Fuegians live on the marine produc-
tions of their inhospitable shores; the Botocudos of Brazil
wander about the hot forests of the interior and live chiefly on
vegetable productions

; yet these tribes resemble each other so

closely that the Fuegians on board the " Beagle ” were mistaken
by some Brazilians for Botocudos. The Botocudos again, as

well as the other inhabitants of tropical America, are wholly

different from the Negroes who inhabit the opposite shores of

the Atlantic, arc exposed to a nearly similar climate, and follow

nearly the same habits of life.

Nor can the differences between the races of man be accounted

for by the inherited effects of the increased or decreased use of

parts, except to a quite insignificant degree. Men who habitu-

ally live in canoes, may have their legs somewhat stunted

;

those who inhabit lofty regions may have their chests enlarged

;

and those who constantly use certain sense-organs may have the

cavities in which they are lodged somewhat increased in size, and

their features consequently a little modified. With civilised

nations, the reduced size of the jaws from lessened use—^the

habitual play of different muscles serving to express different

emotions—and the increased size of the brain from greater

intellectual activity, have together produced a considerable

effect on their general appearance when compared with

savages.®'* Increased bodily stature, without any corresponding

increase in the size of the brain, may (judging from the pre-

viously adduced case of rabbits), have given to some races an

elongated skull of the dolichocephalic type.

Lastly, the little-understood principle of correlated develop-

ment has sometimes come into action, as in the case of great

muscular development and strongly projecting supra-orbital

ridges. The colour of the skin and hair are plainly correlated, as

is the texture of the hair with its colour in the Mandans of

North America.®** The colour also of the skin, and the odour

See Prof. Schaaflfhaasen, trans- •• Mr. CatUn states (‘N. Amerb
lat. in * Anthropological Review/ can Indi^,* 3rd edit. 1842, vol. I.

Oct, 1868, p. 429. p. 49) that in the whole crihe e<
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emitted l)y it, are likewise in some manner conneoted. With the

breeds of sheep the number of hairs within a given space and the

number of the excretory pores are related.^ If we may jadge
firom the analogy of our domesticated animals, many mo^fica-
tions of structure in man probably come under this principle of

correlated development.

We have now seen that the external characteristic differences

between the races of man cannot be accounted for in a satisl'ac-

tory manner by the direct action of the conditions of life, nor by
the effects of the continued use of parts, nor through the

principle of correlation. We are Iherefore led to inquire

whether slight individual differences, to which man is emi-

nently liable, may not have been preserved and augmented
during a long series of generations through natural selection.

But here we are at once met by the objection that beneficial

variations alone can be thus preserved
; and as far as we are

enabled to judge, although always liable to err on this head, none
of the differences between the races of man are of any direct or

special service to him. The intellectual and moral or social

faculties must of course be excepted from this remark. The great

variability of all the external differences between the races ofman,
likewise indicates that they cannot be of much importance

;
for

if important, they would long ago have been either fixed and
preserved, or eliminated. In this respect man resembles those

forms, called by naturalists protean or polymorphic, which have
remained extremely variable, owing, as it seems, to such varia-

tions being of an indifferent nature, and to their having thus

escaped the action of natural selection.

We have thus far been bafi9ed in all our attempts to account

for the differences between the races of man ; but there remains

one important agency, namely Sexual Selection, which appears to

have acted powerfully on man, as on many other animals. I do
not intend to assert that sexual selection will account for all the

differences between the races. An imexplained residuum is left,

about which we can only say, in our ignorance, that as indivi-

duals are continually bom with, for instance, heads a little

rounder or narrower, and with noses a little longer or shorter,

such slight differences might become fixed and uniform, if the

the Mandans, about ooe in ten or fine and soft.

tuelve of the members, of all ages ** On the odour of the ekin,

and both Mies, have bright silvery Godron, * Sur TEsp^,’ tom. ii. p.

grey hair, which is hereditary. 217. On the pores in the skiUi

Kow this hair is as coarM and Dr. Wilckens, *Die Aafgabtn dar

harsh as that of a horse's mane, l^andwirth. Zootechnik,* 186S, a. 7«

whilst the hair of other^colours is
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unknown agencies which induced them were to act in a more
constant manner^ aided by long-continned intercrossing. Such
variations come under the provisional class, alluded to in our
second chapter, which for the want of a better term are often

called spontaneous. Nor do I pretend that the effects of sexual

selection can bo indicated with scientific precision; but it can be
shewn that it would be an inexplicable ffict if man had not been
modified by this agency, which appears to have acted powerfully
on innumerable animals. It can further be shewn that the
differences between the races of man, as in colour, hairiness,

form of features, &c., are of a kind which might have been
expected to come under the infiuonce of sexual selection. Butin
order to treat this subject properly, I have found it necessary to

pass the whole animal kingdom in review. I have therefore

devoted to it the Second Part of this work. At the close I shall

return to man, and, after attempting to shew how far he has

been modified through sexual selection, will give a briefsummary
of the chapters in this First Part.

Not£ on the Kesemblances and Biffeeeeces in the Strvctuee
AND THE Development of the Bbain in Man and Apes. By
Professor Huxley, P.R.S.

'The controversy 1 especting the nature and the extent of the differ-

ences in the structure of the brain in man and the apes, which arose

some fifteen years ago, has not yet come to an end, though the subject

matter of the dispute is, at present, totally different from what it was
formerly. It was originally asserted and re-asserted, with singular

pertinacity, that the brain of all the apes, even the highest, differs from

that of man, in the absence of such conspicuous structures as the

posterior lobes of the cerebral hemispheres, with the posterior cornu of

the lateral ventricle and the hippocampus minor, contained in those

lobes, which arc so obvious in man.
But the truth that the three structures in question are as well deve-

loped in apes’ as in human brains, or even better ; and that it is character-

istic of all the Primates (if we exclude the Lemurs) to have these parts

well developed, stands at present on as secure a basis as any proposition

in comparative anatomy. Moreover, it is admitted by every one of the

long series of anatomists who, of late years, have paid fipcciol attention to

the arrangement of the complicated sulci and gyri wfuch appear upon

the surfisce of the cerebral hemispheres in man and the higher apes,

that they are deposed after the very same pattern in him, as in them.

Every principal gyms and sulcus of a chimpanzee’s brain is clearly

represented in that of a man, so that the tenmnology which applies to

the one answers for the other. On this point there is no difference of

opinion. Some years since, Professor Bischoff published a memoir on

the cerebral convolutions of man and apes; and as the nurpose ol

my learned coUeagne was certainly not to diminish the valuo of the

*Die Groashim^Windungen des Menschen;’ ^ AbhandlungSK dsr K
Bayerischen Akadeixie,* Bd. z., 1868.
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ditferenoeB between apes and men in this respect, X am glad to make a
citation from him.

That the apes, ond especially the orang, chimpanzee and gorilla,
** oome veiydose to man in their organisation, much nearer than to any
^ other animal, is a well known fac^ disputed by nobody. liooking at
** the matter from the point of yiow oforganisation cdonc, no one probably
would ever have disputed the view of Linnmus, that man should l>o

** placed, mereW as a p^liar s^ie^ at the head of the mammalia and of
** those apes. Both shew, in all their organs, so close an af&nity, that the
** most exact anatomical investigation is ne^ed in order to demonstrate
** those differences which really exist. So it is with the brains. The
** brains of man, the orang, the chimpanzee, the gorilla, in spite of all

the important differences which they present, come very close to ono
another’* (L c. p. 101).

There remains, then, no dispute as to the resemblance in fundamental
characters, between the ape’s brain and man's ; nor any as to the won-
derfully close similarity between the chimpanzee, orang and man, in

even the details of the arrangement of the gyri and sulci of the cerebral

hemispheres. Nor, turning to the differences between the ot

the highest a^ and that of man, is there any serious question as to

the nature and extent of these differences. It is admitted that the man's
cerebrol hemispheres are absolutely and relatively larger than those of

the orang and chimpanzee : that his frontal lobes are less excavated by
the upwa^ protrusion ofthe roof of the orbits ; that his gyri and sulci

arc. as a rule, symmetrically disposed, and present a neater number
of seoondary plications. And it is admitted that, as a rule, in man, the
temporo-occipital or “ external perpendicular *' fissure, which is usually
so strongly marked a feature of the ape’s brain is but faintly markcnl.

But it is also clear, that none of those differences constitutes a sharp
demarcation between the man’s and the ape's brain. In respect to the
external ^rpeudicular fissure of Gratiolet, in the human brain, fot

instance, I^fessor Turner remarks
** In some brains it appears simply os an indentation ofthe margin ot

** the hemisphere, but,m others, it extends for some <listance more or loss
** transversely outwards. 1 saw it in the right hemisphere of n female
** brain pass more tlian two inches outwards ; and in another specimen,
“ also the right hemisphere, it proceeded for four-tenths of an inch out-
“ wards, and then extended downwards, as far as the lower margin of the

outer surface of the hemisphere. The imperfect definition of this fissure
** in the majority of human brains, os compared with its remarkable dis-
“ tinctness in the brain of most Quodruinana, isowing to the presence, in
“ the former, of certain superficial well marked, secondary convolutions
“ which bridge it over and connect the parietal with the occipital lobe.

** The closer the first of theso bridging gyri lies to the longitudinal
** fissure, the shorter is the external pariot<>^ipital fissure.” (1. c. p. 12.)

The obliteration of the external perpendicular fissure of Gratiolet,

therefore, is not a constant character of the human bnin. On the other

bond, its full development is not a constant character of the higher
apei’s brain. For, in the chimpanzee, the moro or leas extensive oblitera*

tion ofthe external perpendicular sulcus by ** bridging convolntions,” ou
•09 side or the other, has been noted over and over again by Proi

*Cocvolutions of the Human Cerebrum Topographically Considfred,

p. 12.
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lloUoBton, Mr. Marshall, M. Broca and Professor Tnmer. At the
conclusion of a special paper on this subject the latter writes*/*

^ The three sproimens of the brain of a chimpanzee just described,
prove, that the generalisation which Gratiolet has attempted to draw of

**the complete absence of the first connecting convolution and the
concealmeiit of the sc^nd, as essentially characteristic features in the
brain of this animal, is by no means universally applicable. In only one

** specimen did tho bruin, in these particulars, follow the law which
^ Gratiolet has expressed. As regards the presence Ofthe superior bridg-
** ing convolution, I am inclined to think t^t it him existed in one hemi>
** sphere, at least, in a majority of the brains of this animal which have, up
“ to this time, been figured or described. The superficial position of the
" second brid^ng convolution is evidently less frequent, and has as yet,

1 behove, only been seen in the brain (A) recorded in this communi-
cation. The asymmetrical arrangement in the oonvolutions of the
two heinispheres, which previous observers have referred to in their
descriptions is al^ well illustrated in these specimens.’* (pp. 8, 9.)

Even were tho presence of the temporo-ocoipital, or external per-

pendicular, sulcus a mark of distinction between the higher apes and
man, the value of such a distinctive character would be rendered very
doubtful by the structure of the brain in the Platyrhine apes. In fact

while the temporo-occipital is one of the most constant of sulci in

the Catarhine, or Old World, apes, it is never very strongly develop^
in the New World apes; it is absent in the smaller Platyrhini;

rudimentary in Pithecia and more or less obliterated by bridging
oonvolutions in Ateles.

A character which is thus variable within the limits of a single gronp
can have no great taxonomic value.

It is further established, that the de^e of asymmetry of the convolu-

tion of tho two sides in the human brain is sub^t to much individual

variation ; and tliat, in those individuals of the Bushman race who have
been examined, the gyri and sulci of tho two hemispheres are consider-

ubly less complicate and more symmetrical than in the European
brain, while, in some individuals of the chimp^zee, their complexity

and asymmetry bi>como notable. This is particularly the case in the

brain of a young male chimpanzee figured by M. Broca. (* L*ordre

des Primates,’ p. 165, fig. 11.)

Again, as respects the question of absolute size, it is established that

the difference between the largest and the smallest healthy human
brain is greater than the diflerence between the smallest healthy

human brain and the largest chimpanzee's or Clang's brain.

Moreover, there is one circumstance in which the orang’s and chim-

panzee's bruins resemble man’s, but in which they differ from the lower

apes, and that is the presence of two corpora candicantia—the

VpwmoTpha having but one.

In view of these facts I do not hesitate in this year 1874, to repeat

and insist upon the proposition which I enunciated in 1863.^*

^So far as cerebral structure goes, therefore, it is clear that man

•* Notes more especially on the

bridging convolutions in the Brain

of the Chimpanzee, ‘ Proceedings of

Um Royal Sooietj of Edinburgh,'

1865-4 .

Flower ‘On the Anatomy r*

Pithecia Mcmachue^ ‘ Proceedings ol

the Zoological Society,’ 1862.
‘ Man’s Place .n Nature,* p. 102
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^ differs len from the ohimtMuzee or the orang, than these do even
** from the mcmk^i, and coat the difference between the brain of the
^ohimpaiuBee and of man is almost insignifioant, when compared with
** that oetween the ohimpanzee brain and that of a Lemur.”
In the paper to which I baye referred. Professor Biachoff does not

deny the second part of this statement, but he first makes the irrelevant

remark that it is not wonderful if the brains of an orang and a Lemur
are very different ; and secondly, goes on to assert that, If we sucoes-
** sively compare the brain of aman with that of an orang ; the brain of
** this with that of a chimpaniee ; of this with that of a gorilla, and so

**on of a Hylobaiesj 8emnopUk«su»^ OynooepkdluB^ Cenjopitheeua^ Maeacus,
** Gebus^ CaUithrix, Lemur, Stenojps, Mapale, we shall not meet with a
** greater, or even as great a, break in the degree of development of the
** convolutions, as we find between the brain of a man and that of an
** orang or chimpanzee.”
To which 1 reply, firstly, that whether this assertion be true

or false, it has nothing whatever to do with the propositiou enunciated
in ‘Man's Place in Nature,’ which refers not to the development of the
convolutions alone, but to the structure of the whole brain, if Professor

Bisohoff had taken the trouble to refer top. 96 of the work he criticises,

in fact, he would have found the following passage : “ And it is a
“remarkable circumstance that though, so far as our present know-
“ ledge extends, there is one true structural break in the series of forms
**of Simian brains, this hiatus does not lie between man and the
“ manlike apes, but between the lower and the lowest Simians, or in
“ other words, between the Old and New World apes and monkeys and
“ the Lemurs. Every Lemur which has vet b^n examined, in fact,

“ has its cerebellum partially visible from aTOve ; and its posterior lobe,

with the contained posterior cornu and hippocampus minor, more or

less rudimentary. Every marmoset, American monkey. Old World
“ monkey, baboon, or manlike ape, on the contrary, has its cerebellum
“ entirely hidden, posteriorly, by the cerebral lob^, and possesses a
“ large posterior cornu with a well-developed hippocampus minor.”

This statement was a strictly accurate account of what was known
when it was mftde; and it does not appear to me to be more than
apparently weaken^ by the subsequent discovery of the relatively

sniall development of the posterior lobes in the Siamang and in the
Howling monkey. Notwithstanding the exceptional brevity of tho
posterior lobes in these two species, no one 'v^l pretend that their

brains, in the slightest degree, approach those of the Lemurs. And
if, instead of putting Hapale out of its natural place, as Professor

Bischoff most unaccountably does, we write the series of animals
he has chosen to mention as follows : Homo, PUhoeus, Troglodytes,

Hf^obaies, Semnopitheeus, CynooepfuHus, Ceroopitheous, Maoacus, debus,

Callithriz, Hapale, Lemur, Stenops, I venture to reaffirm that the

great break in this series lies between Hapale and Lemur, and that

tiiis break is considerably greater than that between any other two
terms of that series. Professor Bischoff ignores the fact that long

before he wrote, Gratiolet had suggested the separation of the Lemurs
from the other Primates on the very ground of the diflerence in their

cerebral characters ; and that Professor Flower had made the following

observations in the course of his description of the brain of tho Javan
Loris

** ‘TrsasactifNis of the Zoological Society,* vol. v, IMS.
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And it is espeoially remarkable that, in the development of the^
posterior lobes, there is no approximation to the Lemnrine, short

^ nemisphered, brain, in those moneys which are commonly supposed
to approach this family in other respects, vis., the lower members oi

the Piatyrhine group/'
80 fieir as the structure of the adult brain is concerned, then, the very

considerable additions to our knowledge, which have be^ made by the
rese^hes of so many investigators, during the past ten years, fully
justify the statement which I msda in 1863. But it htm been said
that, admitting the similarity between the adult brains of man and
apei^ they are nevertheless, in reality, ^dely different, because they
exhibit fundamental differences in the m^e of their development. No
one would be more ready than I to admit the force of this argument, if

such fundamental differences of development really exist. But I deny
that they do exist. On the contrary, there is a fundamental agree-
ment in the development of the brain in men and apes.

Gratiolet originated the statement that there is a fundamental
difference in the development of the brains of apes and that of man

—

consisting in this ; that, in the apes, the sulci which first make their
appearance are situated on the posterior region of the cerebral hemi-
spheres. while, in the human fmtus, the sulci firet become visible on the
frontal lobes.^*

This geueral statement is based upon two observations, the one of a
Gibbon almost ready to bo born, in which the posterior gyri were well
" developed," while those of the frontal lobes were ** hardly indicated

(1. c. p. 39), and the other of a human fretus at the 22nd or 23rd week
of uterogestation, in which Gratiolet notes that the insula was un-
coverod, but that nevertheless des incisures sement le lobe ant^eur,
** une seissure peu profonde indique la separation du lobe occipital, tres-

Chez tous les singes, les plis

** pDstdrieurs se d4veioppent les pre-

miers
;

les plis ant^rieurs se

^ d^veloppent plus tai-d, aussi la

vert^bre occipitale et la paridtale

sont-elles relatirement trds-grandes
** chez le foetus. L’Homme presente
^ une exception remarquable quant
** i Tdpoque de Tapparition des plis

** frontauz, qui sont les premiers
** indiquds ;

mais le ddveloppement
** gdudral du lobe frontal, envisagd
^ seulement par rapport i son
** volume, suit les mdmes lois que dans

les singes Gratiolet, * Mdmoire
Bur les plis edrdbraux de THomme
et des Primates,* p. 39, Tab. iv.

fig. 3.

'' Gratiolet*s words are (1. c. p.

39) :
** Dans le foetus dont il s’agit

** les plis Gdrdbraux postdrieurs sont
** bien ddveloppds, tandis que les

** plis du lobe frontal sont i peine

“ indiquds.** the figure, however

^ri. iv. fig. 3), shews the fissure of

Rolando, and one of the frontal

sulci, pliunly enough. Nevertheless,

M. Alix, in his * Notice sur les

travaux antbropologiqnes de Gratio-

let * (Mdm. de la ^cidte' d’Anthro-

pologie de Paris,* 1868, page 32.),

writes thus : “ Gratiolet a eu outre
“ les mains le cerveau d’un foetus de
** Gibbon, singe dminemment su-

pdrieur, et tellement rapprochd de
** Torang, que des naturalistes trds-

** compdtents Pont rangd parmi les

** anthropoi'des. M. Huxley, par ex-

emple, n’hdsite pas sur ce point.

£h bien, o’est sur le cerveau d*un

feetus de Gibbon que Gratiolet a
“ vu lea circonvolutiona du lobe fwn-
** poro^aphenoidal dieeloppeea
** lor8qu*il n'exiatent pau encore depUi
** aur le lobe fnmtaL II dtait dou''.

** bien autorisd k dire que, chez
** Phomme les circonvolutions appa-
** raissent d’a en w, tandis que c^i
** les singes elles se ddvekcMot
“ d*w en a.**
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* rtinit, d*Ailletin oetle ^poque. Le rette de la surfkoe o^rdbrale
* 6st enooie absolnnent lisae.**

Three yiews of this brain are giyen in Plate U. figs, 1, 2, 8, of the
work cited, shewing the upper, lateral and inferior yiews of the hemi*
spheres, but not the inner yiew. It is worthy of note that the figure

by no means boars out Gratiolet*s description, inasmuch as the fissure

(anterotemporal') en the posterior half of the face of the hemisphere, is

more marked than any of those vaguely indicated in the anterior half.

If the figure is correct it in no way justifies Gratiolet*s conclusion :

•• n ya done entre ces cerveaux phoee of a Gallithrix and of a Gibbon] et
** celui dn foetus humain une dittcrence fundamental. Chez celui-ci, long-
^ temps avant quo les pits temporaux apparaissent, lea plis frontaux
^ etsayent d’exister.*'

Since Gratiolet's time, however, the development of the gyri and
sulci of the brain has been made the subject of renewed investigation

by Schmidt, Bischolf, Pansch,** and more particularly by Ecker,^* whose
work is not only the latest, but by far the most complete, memoir on
the subject.

The final results of their inquiries may be summed up as follows :

—

1. In the human foetus, the sylvian fissure is formed in the course of

the third montli of uterogestation. In this, and in Ihe fourth month,
the cerebral hemispheres are smooth and rounded (with the exception
of the sylvian depression), and they project backwards far beyond the
cerebellum.

2. The sulci, properly so called, begin to appear in the interval

between the end of the fourth and the beginning of the sixth month of
foetal life, but Ecker is careful to point out that, not only the time, but
the order, of their appearance is subject to considerable individual

variation. In no case, however, are either the frontal or the temporal
sulci the earliest.

The first which appears, in fact, lies on the inner face of the hemi-
sphere (whence doubtless Gratiolet, who does not seem to have examined
that face in his foetus, overlooked it), and is either the internal perpen-
dicular (occipito-parietal), or the calcarine sulcus, these two being close

together and eventually running into one another. As a rule the
occipito-parietal is the earlier of the two.

3. At the latter part of this period, another sulcus, the “ posterio,

parietal,*' or ** Fissure of Rolando ’’
is developed, and it is followed, in

the course of the sixth month, by the other principal sulci of the
frontal, parietal, tempoial and occipital lobes. There is, however, no
clear evidence that one of these constantly appears before the otiier

and it is remarkable that, in the bruin at the period described and
figured by Ecker (1. c. p. 212-13, Taf. II. figs. 1, 2, 3, 4), the antero-

temporal sulcus (^fdssnre parallele) so characteristic of the ape’s brain,

IS 08 well, if not better developed than the fissure of Rolando, and is

much more marked than the proper frontal sulci.

Taking the facts as they now stand, it appears to me that the order

of t^ appearance of tho snlci and gyri in the foetal human brain is in

perfect bmnicny with the general doctrine of evolution, and with the

^ * Ueber die typische Anordnung ^ Zur Kntwickelungs Gcschichte

der Fardben and Windnngen auf der Furchen und Windungen der

den Oroashiro-HemispjlLren dcs (Trosshirn-Hemisphkren im Kietus

Mensehea und derAfiet.’ *Archiv des Menschen.* * Archiv (Ur Anthrw
(hr Anthropologk,’ iii, 1868. ?'<>logie,’ iii., 1868.
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view that man haa been evolved from some ape*like form ; though there
eon be no doubt that that form was, in many respects, different from
any member of the Primates now living.

Yon Baer taught usj half a century ago, that, in the course of theit

development^ allied animals put on, at first, the characters ofthe greater
groups to which they belong, and, by denies, assume those which restrict

Uiem within the limits of their family, genus, and species ; and ho
proved, at the some time, that no developmental stage of a h^her
animal is precisely similar to the adult condition of any lower animal.
It is ^uite correct to say that a frog passes through the condition of a
fish, inasmuch us at one period of its life the tadpole has all the cha-
] actors of a fish, and, if it went no further, would have to grouped
among fishes. But it is et^ually true that a tadpole is very different

from any known fish.

In like manner, the bruin of a human fcotus, at the fifth month, may
correctly be said to be, not only the brain of an ape, but that of an
Arctopithecine or marmoset-hko ape ; for its hemispheres, with their

great posterior lobster, aud with no sulci but the sylvian and the
calcarine, present the characteristics found only in the group of the
Arctopithecine Primates. But it is equally true, as Gratiolet remarks,
that, in its widely open sylnan fissure, it differs from the brain of any
actual marmoset. No doubt it would be much more similar to the brain
of an advanced feetus of a marmoset. But we know nothing whatever
of the development ot the brain in the marmosets. In the Platyrhini

proper, the only observation with which I am acquainted is due to

Pansch, who found in the brain of a Icetal Cehus Apella, in addition to

the sylvian fissure and the deep calcarine fissure, only a very shallow
antcrotemporal fissure (scissnre parnlUle of Gratiolet.)

Nf>w this fact, taken together with the circumstance that the antero-

temporal sulcus is present m such Platyrhini as the Saimiri, which
prcj>ent mere traces of sulci on the anterior half of the exterior of the
cerebral heuii^pheres, or none at all, undoubtedly, so far as it goes,

affords fair evidence in favour of Gratiolet’s hypothesis, that the
|x)8terior sulci appear before the anterior, in the brains of the

Platyrhini. But, it by no means follows, that the rule w hich may hold
good for the PUityrhini extends to the Catarhini. We have no in-

formation whatever respecting the development of the brain in the

Cynamorpha

;

and, as regards the Anthropomorpha, nothing but the

account of the brain of the Gibbon, near birth, already referred to.

At the present moment, there is not a shadow of evidence to shew
that the sulci of a chimpanzee’s, or oraiig’s, brain do not appear in the

samo order as a mau's.

Gratiolet ojiens his preface with the aphorism. “ II est dangereux
** dans les sciences de conclure trop vite.” 1 fear he must have for-

gotten this sound maxim by the time he had reached tlie discussion of

the differences between men and apes, in the body of his work.
^
Nc

doubt, the excellent author of one of the most remarkable contributiomi

to the just understanding of the mammalian brain which has ever been

mode* would have been the first to admit the insufficiency of his date

had he lived to profit by the advance of inquiry. The misfortune is

that his conclusions have been employed by persons incompetent to

eppreoteto their foundation, as arguments in favour of obscurantism.**

For example, BI. i’Abbu Lecomte winisme et I’oiigine de I'Homtnt.

te his terrible pamphlet *Le Dar- 1873.
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But it is important to remark that, whether Gratiolet was right or

wrong in hia hypothesis req>eoting the relattve order of appearanoe of

the temporal and frontal smci, ue fact remains ; that, Mforo either

tempcnraf or frontal solo!, app^r, the festal brain of man presents

ohanusters which are found only in the lowest group of the Primatei

(leaving out the Lemurs) ; and that this is exactly what we should

expect to be the case, if man has resulted from the gradual modifica-

tion of the same form as that firom which the other Primates have
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SEXUAL SELECTION.

CHAPTEK VIIL

r^iNGiPLEs OF Sexual Selection.

Saooadary sexual characters—Sexual selection—Manner of action

—

Ex-
cess of males—Polygamy—The male alone generally modified through
sexual selection—J^gerness of the male—Variability of the male

—

Choice exerted by the female—Sexual compared with natural selection

—Inheritance, at corresponding periods of life, at corresponding seasons

of the year, and as limited by sex—Relations between the several forms
of inheritance—Causes why one sex and the young are not modified
through sexual selection—Supplement on the proportional numbers oi

the two sexes throughout the animal kingdom—The proportion of the

sexes in relation to natural selection.

'With animals which have their sexes separated, the male#

necessarily differfrom the females in their organs ofreproduction

;

and these are the primary sexual characters. But the sexes

often differ in what Hunter has called secondary sexual charac-

ters, which are not directly connected with the act of reproduc-

tion ; for instance, the male possesses certain organs of sense or

locomotion, of which the female is quite destitute, or has them
more highly-deyeloped, in order that he may readily find or

reach her ; or again the male has special organs of prehension for

holding her securely. These latter organs, of infinitely diyersifiod

kinds, graduate into those which are commonly ranked as

primary, and in some cases can hardly be distinguished from

them ; we see instances of this in the complex appendages at the

apex of the abdomen in male insects. Unless indeed we confine

the term ** primary” to the reproductiye glands, it is scarcely

possible to decide which ought to be called primary and which

secondary.

The female often differs from the male in haying oirgans for the

nourishment or protection of her young, such as the mammary
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glands of mammaLs, and the abdominal sacks of the marsupials.

In some few cases also the male possesses similar oxygens, which
are wanting in the female, such as the receptacles for the

OTa in certain male fishes, and those temporarily developed in

certain male frogs. The females of most bees are provided with

a special apparatus for collecting and cairying pollen, and their

ovipositor is modified into a sting for the defence of the larva

and the community. Many similar cases could be given, but

they do not here concern us. There are, however, other sexual

differences quite unconnected with the primary reproductive

organs, and it with is these that we are more especially concerned

—such as the greater size, strength, and pugnacity of the male,

his weapons of offence or means of defence against rivals, his

gaudy colouring and various ornaments, his power of song, and
other such characters.

Besides the primary and secondary sexual differences, such as

the foregoing, the m^es and females of some animals differ in

structures related to different habits of life, and not at all, or

only indirectly, to the reproductive functions. Thus the females

of certain flies (CulicidsB and TabanidsB) are blood-suckers,

whilst the males, living on flowers, have mouths destitute of

mandibles.^ The males of certain moths and ofsome crustaceans

(e.y. Tanais) have imperfect, closed mouths, and cannot feed.

The complemental males of certain Cirripedes live like epiphytic

plants either on the female or the hermaphrodite form, and are

destitute of a mouth and of prehensile limbs. In these cases it is

the male which has been mc^fied, and has lost certain important

organs, which the females possess. In other eases it is the female

which has lost such parts ; for instance, the female glow-worm is

destitute of wings, as also are many female moths, some of which

never leave their cocoons. Many female parasitic crustaceans

have lost their natatory legs. In some weevil-beetles (Curcu-

hoiiidsB) there is a great difference between the male and female

in the length of the rostrum or snout ;
^ but the meaning of this

and of many analogous differences, is not at aU understood.

Differences of structure between the two sexes in relation to

different habits of life are generally confined to the lower

animals ; but with some few birds the beak of the male differs

from that of the female. In the Huia of New Zealand the

difference is wonderfully great, and we hear from Dr. Buller

* Westwood, Modern Class, of * Kirby and Spence, * lutrodnc-

Inaocta,* Tol. iL 1840, p. 541. For tion to J^tomology,’ yol. iii. 1826
the sUtement about Tanais, men- p. 309.

tioned below, 1 am indebted to Friti * ^Birdi of New Ztnlaad,' 1878
Muller. p. 66.
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that tho male uses his strong beak in cliiselling the lame of

insects ont of decayed wood, whilst tho female probes the softer

parts with her far longer, much curved and ph’ant beak ; and
thus they mutually aid each other. In most cases, differences of

structure between the sexes are more or less directly connected

with the propagation of the species : thus a female, which has to

nourish a multitude of ova, requires more food than the male,

and consequently requires special means for procuring it. A male
animal, which lives for a very short time, might lose its organs

for procuring food through disuse, without detriment ; but he

would retain his locomotive organs in a perfect state, so that

ho might reach the female. The female, on the other hand,

might safely lose her organs for flying, swimming, or walking,

if she gradually acquired habits which rendered such powers

useless.

We are, however, here concerned only with sexual selection.

This depends on the advantage which certain individuals have
over others of the same sex and species solely in respect of

reproduction. When, as in the cases above mentioned, the two

sexes differ in structure in relation to different habits of life,

they have no doubt been modified through natural selection, and

by inheritance limited to one and the same sex. So again tho

primary sexual organs, and those for nourishing or protecting the

young, come under the same influence
;
for those individuals which

generated or nourished their offspring best, would leave, cceteris

paribus, the greatest number to inherit their superiority ;
whilst

those which generated or nourished their offspring badly, woukl

leave but few to inherit their weaker powers. As the male has to

And the female, he requires organs of sense and locomotion, . 'ut

if these organs are necessary for the other purposes of life, as is

generally the case, they will have been developed through

natural selection. When tho male has found the female, he

sometimes absolutely requires prehensile organs to hold her;

thus Dr. Wallace informs me that the males of certain moths

cannot unite with the females if their tarsi or feet are broken.

The males of many oceanic crustaceans, when adult, have their

logs and antenn® modified in an extraordinary manner for the

prehension of the female ;
hence we may suspect that it is be-

cause these animals are washed about by the waves of tho

open sea, that they require these organs in order to propagate

their kind, and if so, their development has been the result of

ordinary or natural selection. Some animals extremely low in

the scale have been modified for this same purpose; thus the

of certain parasitic worms, when fully grown, have the

lower surfiaoe of the terminal part of their bodies roughened
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like a and with this they coil round and pormanontly hold

the females/

When the two sexes follow exactly the some nabits of life, and
the male has the sensory or locomotive oi^ans more highly

deyeloped than those of the female, it may be that the perfection

of these is indispensable to the male for finding the female
;
but

in the vast majority of cases, they serve only to give one male
an advantage over another, for with sufficient time, the less well-

endowed males would succeed in pairing with the females ; and
judging from the structure of the female, they would be in all

other respects equally well adapted for their ordinary habits of

life. Since in such cases the males have acquired their present

structure, not from being better fitted to survive in the struggle

for existence, but from having gained an advantage over other

males, and from having transmitted this advantage to their male
of&pring alone, sexual selection must here have come into action.

It was the importance of this distinction which led me to

designate this form of selection as Sexual Selection. So again,

if the chief service rendered to the male by his prehensile organs

is to prevent the escape of the female before the arrival of other

males, or when assaulted by them, these organs will have been

perfected through sexual selection, that is by the advantage

acquired by certain individuals over their rivals. But in most
cases of this kind it is impossible to distinguish between the

effects of natural and sexual selection. Whole chapters could

be filled with details on the differences between the sexes in their

sensory, locomotive, and prehensile organs. As, however, these

structures are not more interesting than others adapted for the

ordinary purposes of life I shall pass them over almost entirely,

giving only a few instances under each class.

There are many other structures and instincts which must
have been developed through sexual selection~>such as the

weapons of offence and the means of defence of the males for

fighting with and driving away their rivals—their courage and
pugnacity—^their various ornaments—their contrivances for pro-

* H. Perrier advancet thia case

(‘ Bevne Scientifiqne,* Feb. 1, 1873,

p. 865) as one fatal to the belief in

sexual selection, inasmuch as he

supposes that 1 attribute all the

difierenoes between the sexes to

sexual selection. This distinguished

naturalist, therefore, like so many
other Frenchmen, has not taken the

trouble to understand even the first

I'rinciples of sexual selection. An
aogH.<(h naturtlisi insists that the

claspers of certain male animals
could not have been developed

through the choice of the female!
Had 1 not met with this remark, I

should not have thought it 'ossible

for any one to have read this chapter
and to have imagined that 1 main*
tain that the choice of the female
had anything to do with the develop*

ment of the prehensile organs in the
male.
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duciiig vocal or instromental music—and their glands for

emitting odours, most of these latter structures serving only to

allure or excite the female. It is clear that these characters an
the result of sexual and not ofordinary selection, since unarmed,
unomomented, or unattractive males would succeed equally well

in the battle for life and in leaving a numerous progeny, but for

the presence of better endowed males. We may infer that this

would be the case, because the females, which are unarmed and
unornamented, are able to survive and procreate their kind.

Secondary sexual characters of the kind just referred to, will bo

fully discussed in the following chapters, as being in many
respects interesting, but especially as depending on the will,

choice, and rivalry oi the individuals of either sex. When we
behold two males fighting for the possession of the female, or

several male birds displaying their gorgeous plumage, and per-

forming strange antics before an assembled body of females, we
cannot doubt that, though led by instinct, they know what they

are about, and consciously exert their mental and bodily powers.

Just as man can improve the breed of his game-cocks by the

selection of those birds which are victorious in the cockpit, so it

appears that the strongest and most vigorous males, or those

provided with the best weapons, have prevailed under nature,

and have led to the improvement of the natural breed or species.

A slight degree of variability leading to some advantage, how-
ever slight, in reiterated deadly contests would suffice for the

work of sexual selection; and it is certain that secondary sexual

characters are eminently variable. Just as man can give beauty,

according to his standard of taste, to his male poultry, or more
strictly can modify the beauty originally acquired by the parent

species, can give to the Sebright bantam a new and eluant
plumage, an erect and peculiar carriage—so it appears that

female birds in a state of nature, have by a long selection of the

more attractive males, added to their beauty or other attractive

qualities. No doubt this implies powers of discrimination and
taste on the part of the female which will at first appear

extremely improbable; but by the facts to be adduced here-

after, I hope to be able to shew that the females actually

have these powers. When, however, it is said that the lowcar

animals have a sense of beauty, it must not bo supposed that

such sense is comparable with that of a cultivated man, with his

multiform and complex associated ideas. A more just com-
parison would be between the taste for the beautiful in afumals,

and that in the lowest savages, who admire and deck themselves

with any brilliant, glittering, or curious object.

From our ignorance on several points, the precise manner in
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which sexual selection acts is somewhat uncertain. Neyorthe-

less if those naturalists who already believe in the mutability of

species^ will read the following chapters^ they will, I think, agree

with me, that sexual selection has played an important part in

the history of the organic world. It is certain that amongst
almost all animals there is a struggle between the males for the

possession of the female. This &ct is so notorious that it would
be supernuous to give instances. Hence the females have the

opportunity of selecting one out of several males, on the suppo-

sition that their mental capacity suffices for the exertion of a
choice. In many cases special circumstances tend to make the

struggle between the males particularly severe. Thus the males
of our migratory birds generally arrive at their places of breeding

before the females, so that many males are re^y to contend for

each female. I am informed by Mr. Jenner Weir, that the bird-

catchers assert that this is invariably the case with the nightin-

gale and blackcap, and with respect to the latter he can himself

confirm the statement.

Mr. Swaysland of Brighton has been in the habit, during the

last forty years, of catching our migratory birds on their first

arrival, and he has never known the females of any species to

arrive before their males. Daring one spring he shot thirty-nine

males of Ray’s wagtail (Budytes Rail) before ho saw a single

female. Mr. Grould has ascertained by the dissection of those

snii)cs which arrive the first in this country, that the males come
before the females. And the like holds good with most of the

migratory birds of the United States.® The majority of the male
salmon in our rivers, on coming up from the sea, are ready to

breed l>efore tlie females. So it appears to bo with frogs and
toads. Throughout the great class of insects the males almost

always are the first to emerge from the pupal state, so that they

generally abound for a time before any females con be seen.®

The cause of this difference between the males and females in

their periods of arrival and maturity is sufficiently obvious.

Those males which annually first migrated into any country, or

which in the spring were first ready to breed, or were the most

eager, would leave the largest number of offspring
;
and these

* J. A. Allen, on the * Maminalt ro.iite plants are dichof^amons
; that

and Winter Bir^ of Florida,* Bull is, their male and female organs are

i<omp. Zoology, Harvard College, p. not ready at the same time, so that

268. they cannot be self-fertilised. Now
* Even with those plants in which in such fiowers, the pollen is in

the sexes are separate, the male general matured before the stigma,

flowers are generally mature be- though there are exceptional cases

flora the female. As first shewn in which *he female organs aw
by C. K. Sprengel, many hermaph- beforebascL
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would tend to inherit similar instincts and constitutions. It

must be borne in mind that it would haye been impossible to

change very materially the time of sexual maturity in the
females, wi^out at the same time interfering with the period of

the production of the young—a period which must be determined
by the seasons of the year. On the whole there can be no doubt
that with almost all animals, in which the sexes are separate,

there is a constantly recurrent struggle between the males for

the possession of the females.

Our difficulty in regard to sexual selection lies in understand-

ing how it is that the males which conquer other males, or those

which proYo the most attractive to the females, leave a greater

number of oflfepring to inherit their superiority than their

beaten and less attractive rivals. Unless this result does follow,

the characters which give to certain males an advantage over

others, could not be perfected and augmented through sexual

selection. When the sexes exist in exactly equal numbers, the

worst-endowed males will (except where polygamy prevails),

ultimately find females, and leave as many offspring, as well

fitted for their general habits of life, as the best-endowed males.

From various facts and considerations, I formerly inferred that

with most animals, in which secondai^ sexual characters are

well developed, the males considerably exceeded the females in

number; but this is not by any means always true. If the

males were to the females as two to one, or as three to two, or

oven in a somewhat lower ratio, the whole affair would be

simple; for the better-armed or more attractive males would
leave the largest number of offspring. But after investigating,

as far as possible, the numerical proportion of the sexes, I do not

believe that any great inequality in number commonly exists.

In most cases sexual selection appears to have been effective in

the following manner.

Let us take any species, a bird for instance, and divide the

females inhabiting a district into two equal bodies, the one

consisting of the more vigorous and better-nourished individuals,

and the other of the less vigorous and healthy. The former,

there can be little doubt, would be ready to breed in the spring

before the others
;
and this is the opinion of Mr. Jenner Weir,

who has carefully attended to the habits of birds during many
years. There also be no doubt that the most vigorous,

best-nourished and earliest breeders would on an average

succeed in rearing the largest number of fine offepring.^ The
males, as we have seen, are generally ready to breed before the

' Here is eicellent evidence on an experienced ornithologiaU Mr.

thf character of the offspring from J. A. Allen, in s])eaking Mammals
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females; the strongest, and with some species the best amed of

the mato^ drive away the weaker ; and the former would then
unite with tho more vigorous and better-nourished females, be-

oause they are the first to breed.® Such vigorous pairs would
surely rear a larger number of ofGspring than the retarded

females, which would be compelled to unite with the conquered
and less powerful males, supposing the sexes to be numerically

equal
;
and this is all ^at is wanted to add, in the course of

successive generations, to the size, strength and courage of the

males, or to improve iheir weapons.

But in very many cases the males which conquer their rivals,

do not obtain possession of the females, independently of the

choioe of the latter. The courtship of animals is by no means
so simple and short an affeir as might be thought. The
females are most excited by, or prefer pairing with, the more
ornamented males, or those which are the best songsters, or play

the beet antics
;
but it is obviously probable that they would

at the same time prefer the more vigorous and lively males, and
this has in some cases been confirmed by actual observation.®

Thus the more vigorous females, which are the first to breed, will

have the choice ofmany males
; and though they may not always

select the strongest or best armed, they will select those which
are vigorous and well armed, and in other respects the most at-

tractive. Both sexes, therefore, of such early pairs would as above

explained, have an advantage over others in rearing offepring ; and
this apparently has sufficed during a long course of generations

to add not only to the strength and fighting powers of the males,

but likewise to their various ornaments or other attractions.

In the converse and much rarer case of the males selecting

particular females, it is plain that those which were the most
vigorous and had conquered others, would have the freest

choice ; and it is almost certain that they would select vigorous

as well as attractive females. Such pairs would have an advan-

and Winter Birds of C. Florida/

p. 229) of the later broods, after the

accidental destruction of the hrst,

says, that these **are found to be
** smaller and paler-colonred than
^ those hatched earlier in the sea-

** son. In cases where several broods

“ are reared each year, as a general

" role the birds of the earlier broods
** seem in all respects the most per-

** feet and vigorous.”

* Uesmann Hiiller has come to

this same oonclnsion with respect

to those female bees which are the

first to emerge from the pupa each

year. See his remarkable essay,

^Anwendung den Darwin’sehen Lehre
auf Bienen,’ * Verb. d. V. Jahrg.*

zxix. p. 45.
• With respect to poultry, 1 have

received information, hereafter to

be given, to this effect. Kveu with
birds, such as pigeons, which pair

for life, the female, as 1 hear froir.

Mr. Jenner Weir, will desert her
mate if he is injured or grows weak.
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tago in rearing ofOspring, more especially if the male had the
power to defend the female dnnng the pairing-season as occurs
with some of the higher animals, or aided her in providing for

the young. The same principles would apply if each sex pre-
ferr^ and selected certain individuals of the opposite sex;
supposing that they selected not only the more attractive, but
likewise the more vigorous individuals.

Numerical PropoHion of the Two Sexes.— have remarked that

sexual selection would be a simple affia-ii* if the males were con-
siderably more numerous than the females. Hence I was led to

investigate, as far as I could, the proportions between the two
sexes of as many animals as possible; but the materials are

scanty. I will here give only a brief abstract Of the results,

retaining the details for a supplementary discussion, so as not

to interfere with the course of my argument. Domesticated
animals alone afford the means of ascertaining the propor-

tional numbers at birth; but no records have been specially

kept for this purpose. By indirect means, however, I have
collected a considerable body of statistics, from which it appears

that with most of our domestic animals the sexes are nearly

equal at birth. Thus 25,660 births of race-horses have been

recorded during twenty-one years, and the male births were
to the female births as 99*7 to 100. In greyhounds the in-

equality is greater than with any other animal, for out of 6878

births during twelve years, the male births were to the female

as 110*1 to 100. It is, however, in some degree doubtful

whether it is safe to infer that the proportion would be the same

under natural conditions as under domestication
;
for slight and

unknown differences in the conditions affect the proportion of

the sexes. Thus with mankind, the male births in England

are as 104*5, in Russia as 108*9, and w^ilh the Jews of Livonia as

120, to 100 female births. But I shall recur to this curious point

of the excess of male births in the supplement to this chapter. At

the Capo of Good Hope, however, male children of European

extraction have been born during several years in the proportion

of between 90 and 99 to 100 female children.

For our present purpose we are concerned with the proportion

of the sexes, not only at birth, but also at maturity, and this

adds another element of doubt ;
for it is a well-ascertained fact

that with man the number of males dying before or during birth,

and during the first few years of infancy, is considerably larger

than that of females. So it almost certainly is with male lambs,

and probably with some other animals. The males ofsome species

kill one another by fightins;; or they drive one another about
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until they become greatly emaciated. They muat .also be often

exposed to yarious dangers, whilst wandering about in eager
search for the females. In many kinds of ^ the males are

much smaller than the females, and they are believed often to be
devoured by the latter, or by other fishes. The females of

some birds appear to die earlier than the males; they arc

also liable to be destroyed on their nests, or whilst in charge

of their young. With insects the female larvie are often larger

than those of the males, and would consequently be more likely

to be devouFod. In some cases the mature females are less

active and less rapid in their movements than the males, and
could not escape so well from danger. Hence, with animals in a
state of nature, wo must rely on mere estimation, in order to

judge of the proportions of the sexes at maturity
;
and this is

but little trustworthy, except when the inequality is strongly

marked. Nevertheless, as far as a judgment can be formed, we
may conclude from the facts given in the supplement, that the

males of some few mammals, of many birds, of some fish and
insects, are considerably more numerous than the females.

The proportion between the sexes fluctuates slightly during
successive years : thus with race-horses, for every 100 mares born
the stallions varied from 107T in one year to 02*6 in another year,

and with greyhounds from 116*3 to 95*3. But had larger num-
bers been tabulated throughout an area more extensive than

England, these fluctuations would probably have disappeared

;

and such as they are, would hardly suffice to lead to effective

sexual selection in a state of nature. Nevertheless, in the cases

of some few wild animals, as shewn in the supplement, the

proportions seem to fluctuate either during different seasons

or in different localities in a sufficient degree to lead to such

selection. For it should bo observed that any advantage,

gained during certain years or in certain localities by those males

which were able to conquer their rivals, or were the most

attractive to the females, would probably be transmitted to the

offspring, and would not subsequently bo eliminated. During

the succeeding seasons, when, from the equality of the sexes,

every male was able to procure a female, the stronger or more at-

tractive males previously produced would still have at least as

good a chance of leaving offspring as the weaker or less attractive.

The practice of polygamy leads to the same results

as would follow from an actual inequality in the number of tht>

sexes; for if each male secures two or more females, nuiny males

cannot pair
;
and the latter assuredly will be the weaker or less

attractive individuals. Many mammals and some few birds ors
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polygamons, but with animals belonging to the lower classes 1
have found no evidence of this habit The intellectual powers
of such animals are, perhaps, not sufficient to lead them to

collect and guard a harem of females. That some relation exists

between polygamy and the development of secondary sexual

characters, appears nearly certain; and this supports the view
that a numerical preponderance of males would be eminently

favourable to the action of sexual selection. Nevertheless many
inimals, which are strictly monogamous, especially birds, display

itrongly-marked secondary sexual characters ;
whilst some few

finimals. which are polygamous, do not have such characters.

We will first briefly run through the mammals, and then turn

to birds. The gorilla seems to be polygamous, and the male
differs considerably from the female ; so it is with some baboons,

which live in herds containing twice as many adult females as

males. In South America the Mycete& caraya presents well-

marked sexual differences, in colour, beard, and vocal organs

;

and the male generally lives with two or three wives : the male
of the Cthus capacinus differs somewhat from the female, and
appears to be polygamous.^^^ Little is known on this head with

respect to most other monkeys, but some species are strictly

monogamous. The ruminants are eminently polygamous, and

they present sexual differences more frequently than almost any

other group of mammals; this holds good, especially in their

weapons, but also in other characters. Most deer, cattle, and
sheep are polygamous

;
as are most antelopes, though some are

monogamous. Sir Andrew Smith, in speaking of the antelopes

of South Africa, says that in herds of about a dozen there was

rarely more than one mature male. The Asiatic Antilope saiga

appears to be the most inordinate polygamist in the world ; for

Pallas” states that the male drives away all rivals, and collects a

herd of about a hundred females and kids together ; the female

is hornless and has softer hair, but does not otherwise differ

much from the male. The wild horse of the Falkland Islands and

of the Western States of N. America is polygamous, but, except

in his greater size and in the proportions of his body, differs but

little from the marc. The wild boar presents well-marked sexual

On the Gorilla, Savage and

Wyman * Boston Journal of Nat.

Hist.* vol. V. 1845-47, p. 423. On
Cynocepholus, Brehm, ‘ Illust. Thier-

leben,* B. i. 1864, s. 77. On My-
cetes, Rengger, ‘Naturgesch.: Sauge-

ihiere von Paraguay,* 1830, s. 14,

20l Cebus, Brehm, ibid. a. 108.

*' Pallas, ‘Spicilegia Zoolog.,

Fasc. xii. 1777, p. 20. Sir Andrew
Smith, * Illustrations of the 2^1ogy
of S. Africa,* 1849, pi. 29, on the
Kobus. Owen, in his * Anatomy of

Vertebrates * (vol. iii. 1868, p. 633)
gives a table shewing incidentally

which species of anteTo]>es are gT«
garious.
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characters, in his great tusks and some other points. In Europe
and in India he leads a solitary life, except during the breeding-

season ; but as is believed by Sir W. Elliot, who has had many
opportunities in India of observing this animal, he consorts at

tto season with several females. Whether this holds good
in Europe is doubtful, but it is supported by some evidence.

The adult male Indian elephant, like the boar, passes much of

his time in solitude
;
but as Dr. Campbell states, when with

others, it is rare to find more than one male with a whole herd
** of females f the larger males expelling or killing the smaller

and weaker ones. The male differs fixim the female in his immense
tusks, greater size, strength, and endurance; so great is the

difference in these respects, that the males when caught are

valued at one-fifth more than the females.^ The sexes of other

pachydermatous animals differ very little or not at all, and, as

for as known, they are not polygamists. Nor have I heard of any

species in the Orders of Cheiroptera, Edentata, Insectivora and
ilodents being polygamous, excepting that amongst the Rodents,

the common rat, according to some rat-catchers, lives with several

females. Nevertheless the two sexes of some sloths (Edentata)

differ in the character and colour of certain patches of hair on

their shoulders.^ And many kinds of bats (Cheiroptera) present

well-marked sexual differences, chiefiy in the males possessing

odoriferous glands and pouches, and by their being of a lighter

colour.*^ In the great order of Rodents, as far as I can learn,

the sexes rarely differ, and when they do so, it is but slightly in

the tint of the fur.

As I hear from Sir Andrew Smith, the lion in South Africa

sometimes lives with a single female, but generally with more,

and, in one case, was found with as many as five females ; so

that he is polygamous. As for as I can discover, ho is the only

polygamist amongst all the terrestrial Carnivora, and he alone

presents well-marked sexual characters. If, however, we turn

to the marine Carnivora, as we shall hereafter see, the case is

widely different ; for many species of seals offer extraordinary

sexual differences, and they are eminently polygamous. Thus,

according to P<5ron, the male sea-elephant of the Southern Ocean

always possesses several females, and the sea-lion of Forster is

said to be surrounded by from twenty to thirty females. In the

North, the male sea-bear of Steller is accompanied by even a

Dr. Campbell, in * free. Zoo- ** Dr. Qn^, in * Annals and

leg. 800.* 1869, p. 138v See also an Mag. of Nat. Hist.* 1871, p. 302.

interesting paper, by lient. John- See Dr. Dobson's excellent

•tone, in * Proc. Asiatl • Soc. of {taper, in * Proc. Zoolog. Soc.* 1878.

Bengal,’ May. :8G8. p. 241.
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greator number of females. It is an interesting fact, as Dr.
Gill remarks,^ that in the monogamous species, "or those

living in small communities, there is little dilfference in size
" between the males and females; in the social species, or rather
** those of which the males have harems, the males are vastly
larger than the females.”

Amongst birds, many sp^ies, the sexes of which differ greatly

from each other, are certainly monogamous. In Great Britain

we see well*marked sexual differences, for instance, in the wild-

duck which pairs with a single female, the common blackbird,

(uid the bullfinch which is said to pair for life. I am informed
by Mr. Wallace that the like is true of the Chatterers or

Cotingidm of South America, and of many other birds. In several

groups I have not been able to discover whether the species are

polygamous or monogamous. Lesson says that birds of paradise,

so remarkable for their sexual differences, are polygamous, but Mr.
Wallace doubts whether he had sufficient evidence. Mr. Salvin

tells me he has been led to believe that humming-birds are

polygamous. The male widow-bird, remarkable for his caudal

plumes, certainly seems to be a polygamist.^* I have been
assured by Mr. Jenner Weir and by others, that it is somewhat
common for three starlings to frequent the same nest; but

whether this is a case of polygamy or polyandry has not been

ascertained.

The Gallinacese exhibit almost as strongly marked sexual

differences as birds of paradise or humming-birds, and many of

the species are, as is well known, polygamous; others being

strictly monogamous. What a contrast is presented between the

sexes of the polygamous peacock or pheasant, and the mono-
gamous guinea-fowl or partridge ! Many similar cases could be

given, as in the grouse tribe, in which the males of the poly-

gamous capercailzie and black-cock differ greatly from the

females; whilst the sexes of the monogamous red grouse and

ptarmigan differ very little. In the Cursores, except amongst

the bustards, few species offer strongly-marked sexual dif-

ferences, and the great bustard tarda) is said to be poly-

gamous. W’ith the Grallatores, extremely few species differ

sexually, but the ruff {Machetes puynax) affoids a marked

*• llie Eawd SeUs, ‘ American Great Bustard, see L. Lloyd, ‘Game

Naturalist,* toI. it., Jan. 1871. Birds of Sweden,* 1867, p. 19, and
*• ‘The Ibis,* vol. iil. 1861 p. 182. Montagu and Selby speak of

133, on the Progne Widow-bird, the Black GroL^c as polygamous

See also on the rtVfya axUlariSy and of the Red Grouse as moach

ibid. Tol. ii. 1860, p. 211. the garooui.

polygamy of the Capercaillie and
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exception, and this species is believed by Montagu to be a
polygamist. Hence it appears that amongst birds there often

exists a close relation between polygamy and the development of

strongly-marked sexual differences. 1 asked Mr. Bartlett, of tho

Zoological Gardens, who has had very large experience with
birds, whether the male tragopon (one of the Gallinacem) was
polygamous, and I was struck by his answering, “ I do not

know, but should think so from his splendid colours.*'

It deserves notice that the instinct of pairing with a single

female is easily lost under domestication. The wild-duck is

strictly monogamous, the domestic-duck highly polygamous.

The Bev. W. D. Fox informs mo that out of some half-tamed

wild-ducks, on a large pond in his neighbourhood, so many
mallards were shot by the gamekeeper that only one was left for

every seven or eight females ;
yet imusually large broods were

reared. The guinea-fowl is strictly monogamous
;
but Mr. Fox

finds that his bii*ds succeed best when he keeps one cock to two
or three hens. Canary-birds pair in a state of nature, but tho

breeders in England successfully put one male to four or five

females. I have noticed these cases, as rendering it probable

that wild monogamous species might readily become either

temporarily or permanently polygamous.

Too little is known of the habits of reptiles and fishes to enable

us to speak of their marriage arrangements. The stickle-back

(Gasterosteus), however, is said to be a polygamist and the

male during ^e breeding season differs conspicuously from the

female.

To sum up on the means through which, as far as we can

judge, sexual selection has led to the development of secondary

sexual characters. It has been shewn that the largest number
of vigorous offspring will be reared from the pairing of tho

strongest and best-armed males, victorious in contests over

other males, with the most vigorous and best-nourished females,

which are the first to breed in the spring. If such females select

the more attractive, and at the same time yigorous males, they

will rear a larger number of offspring than the retarded females,

which must pair with the less vigorous and less attractive

males. So it will be if tho more vigorous males select tho more
attractive and at the same time healthy and vigorous females

;

and this will especially hold good if the male defends the

female, and aids in providing food for the young. The ad-

vantage thus gained by the more vigorous pairs in rearing a
larger number of offspring has apparently sufficed to render

«exual selection efficient But a large numerical preponderance

Noel Utunphrayf, * River Gardens,* 1857.
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of males over females will be still more efficient; whether the
preponderance is only occasional and locah or permanent;
whether it occurs at birth, or afterwards from the greater de-
struction of the females

; or whether it indirectly follows freoa

the practice of polygamy.

77^€ Male generally more modified than the Female.—Throughout
the animal kingdom, when the sexes differ in external appearance,
it is, with rare exceptions, the male which has been the more
modified ; for, generally, the female retains a closer resemblance
to the young of her own species, and to other adult members of

the same group. The cause of this seems to lie in the males
of almost all animals having stronger passions than the females.

Hence it is the males that fight together and sedulously display

their charms before the females
; and the victors transmit their

superiority to their male offspring. Why both sexes do not tlius

acquire the characters of their fathers, will be considered here-

after. That the males of all mammals eagerly pursue the

females is notorious to every one. So it is with birds
; but many

cock birds do not so much pursue the hen, as display their

plumage, perform strange antics, and pour forth their song in

her presence. The male in the few fish observed seems much
more eager than the female ; and the same is true of alligatoi-s,

and apparently of Batrachians. Throughout the enormous class of

insects, as Kirby remarks,” '‘the law is, that the male shall seek
" the female.” Two good authorities, Mr. Blackwall and Mr. C.

Si)ence Bate, tell me that the males of spiders and crustaceans

are more active and more erratic in their habits than the females.

When the organs of sense or locomotion are present in the one

sex of insects and crustaceans and absent in the other, or when,

os is frequently the case, they are more highly developed in the

one than in the other, it is, os far as 1 can discover, almost

invariably the male which retains such organs, or has them most

developed; and this shews that the male is the more activo

member in the courtship of the sexes.”

*• Kirby and Spence, ‘Introduc- females of this species are impreg-

tion to Entomology,’ vol, iii. 1826, nated by the males which are born

p, 342. in the same cells with them ; but

*• One parasitic Hymenopterous it is much more probable that the

insect (Westwood, * Modern Class, of females visit other^ cells, so that

Insects,’ vol. ii. p. 160) forms an close interbreeding is thus avoided,

exception to the rule, as the male We shall hereafter meet in various

has rudimentary wings, and never classes, with a few exceptional cases,

quits the cell in which it is born, in which the female, instead of Uf
whilst the female has well-developed male, is the seeker and wooer,

wings. Andoain believes that the
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The female, ou the other hand, with the rarest exceptions, ii

loss eager than the male. As the illustrious Hunter^ long age
observ^, she generally “ requires to be courted ;** she is coy, and
may often be seen endeavouring for a long time to escape from
the male. Every observer of the habits of animals will be able

to call to mind instances of this kind. It is shown by various

facts, given hereafter, and by the results feurly attributable to

sexual selection, that the female, though comparatively passive,

generally exerts some choice and accepts one male in preference

to others. Or she may accept, as appearances would sometimes
lead us to believe, not the male which is the most attractive to

her, but the one which is the least distasteful. The exertion of

some choice on the part of the female seems a law almost as

general as the eagerness of the male.

We are naturally led to enquire why the male, in so many and
such distinct classes, has become more eager than the female, so

that he searches for her, and plays the more active part in court-

ship. It would be no advantage and some loss of power if each

sex searched for the other; but why should the male almost

always be the seeker? The ovules of plants after fertili-

sation have to be nourished for a time; hence the pollen is

necessarily brought to the female organs—being plac^ on the

stigma, by means of insects or the wind, or by the spontaneous

movements of the stamens ; and in the Algm, &c., by the loco-

motive power of the antherozooids. With lowly-organised

aquatic animals, permanently affixed to the same spot and having

their sexes separate, the male element is invariably brought to

the female ;
and of this we can see the reason, for even if the

ova were detached before fertilisation, and did not require

subsequent nourishment or protection, there would yet be greater

difficulty in transporting them than the male element, because,

being larger than the latter, they are produced in far smaller

numbers. So that many of the lower animals are, in this re-

spect, analogous with plants.^ The males of affixed and aquatic

fLuimalH having been led to emit their fertilising element in

this way, it is natural that any of their descendants, which

rose in the scale and became locomotive, should retain the same

habit ;
and they would approach the female as closely as pos-

sible, in order not to risk the loss of the fertilising element in a

long passage of it through the water. With some few of the lower

** * Eisajk and Obtervations.* of the male nod female reproductiire

edited by Owen, voL L 1861, f. cells, remarks, **Terhait sich die

194.
** eine bet der Vereinigung activ,

Pn>£ Sachs (* bchrbnch de.* **
. . . die andere erscheint bei dcf

Botanik,’ 1870, s. 633) in speaking ^ Vereinigung passiv.**
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animalB, the females alcme are fixed, and the males of these must
bo the seekers. But it is difficult to understand why the males of

i^oies, of which the progenitors were primordially free, should
inyariably have acquired the habit of approaching the females,

instead of being approached by them. But in all cases, in order
that the males should seek efficiently, it would be necessary that

they should be endowed with strong passions ; and the acquire-

ment of such passions would naturally follow from the more
eager leaving a larger number of oflfepring than the loss eager.

The great eagerness of the males has thus indirectly led to their

much more frequently developing secondary sexual characters

than the females. But the development of such characters

would be much aided, if the males were more liable to vary than
the females—as I concluded they were—after a long study of

domesticated animals. Von Nathusius, who has had very wide
experience, is strongly of the same opinion.^ Good evidence also

in favour of this conclusion can be produced by a comparison

of the two sexes in mankind. During the Novara Expedition^
a vast number of measurements was made of various parts of the

body in different races, and the-men were found in almost every

case to present a greater range of variation than the women
; but I

shall have to recur to this subject in a future chapter. Mr. J.

Wood,®^ who has carefully attended to the variation of the muscles

in man, puts in italics the conclusion that the greatest number of

abnormalities in each subject is found in the males.’* He had
previously remarked that ‘‘altogether in 102 subjects, the varieties

“ of redundancy were found to be half as many again as in
“ females, contrasting widely with the greater frequency of

" deficiency in females before described.” Professor Macalister

likewise remarks" that variations in the muscles “ are probably
“ more common in males than females.” Certain muscles which

are not normally present in mankind are also more frequently

developed in the male than in the female sex, although exceptions

to this rule are said to occur. Dr. Burt Wilder " has tabulated

the cases of 152 individuals with supernumerary digits, of which

86 were males, and 39, or less than half, females, the remaining

27 being of unknown sex. It should not, however, be overlooked

** * Vortnge liber Viehzticht,* ray ‘ Variation of Animals and

1872, p. 63. Plants under Domestication,* vol, ii.

** ‘Reife der Novara: Anthro- 1868, p. 75.

polog. Thell,’ 1867, a. 216-269. ‘Proceedings Royal Soc.* vol.

The results were calculated by Dr. xvi. July 1868, pp. 519 and 524.

Weisbaoh from measutements made ‘Proc. Royal Irish Academy^
by Drs. K. Scherser and Schwarz, vol. x. 1868, p. 123

On the greater variability of the ** ‘Massachusetts Medical

malts of dom^ticated animals, see vol. ii. No. S, 1868, p. 9.
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On the Relation hetwoen the Period qf Development qf a Character

and its Transmission to me Sex or to loth Sexes,—^Why certaui

eharaoters should be inherited by both sexes, and other oharao*

ters by one sex alone, namely by that sex in which the character

first appeared, is in most cases quite unknown. We cannot even

ooiqecturo why with certain sub-breeds of the pigeon, black

strim, though transmitted through the female, should be deve-

loped in the male alone, whilst every other character is equally

transferred to both sexes. Why, again, with cats, the tortoise-

shell colour should, Muth rare exceptions, be developed in the

female alone. The very same character, such as deficient or su-

pernumerary digits, colour-blindness, <&c., may with mankind be

inherited by the males alone of one family, and in another family

by the females alone, though in both cases transmitted through

the opposite as well as throagh the same sex.^ Although wo are

thus ignorant, the two following rules seem often to hold good—

.

that variations which first appear in either sex at a late period of

life, tend to be developed in the same sex alone ;
whilst variations

which first appear early in life in either sex tend to be developed in

both sexes. I am, however, for from supposing that this is the

sole determining cause. As 1 have not elsewhere discussed this

subject, and as it has an important bearing on sexual selection,

1 must here enter into lengthy and somewhat intricate details.

It is in itself probable that any character appearing at an
early age would tend to be inherit^ equally by both sexes, for

the sexes do not differ much in constitution before the power
of reproduction is gained. On the other hand, after this power
has been gained and the sexes have come to differ in constitution,

the gemmules (if I may again use the language of pangenesis)

which are cast off from each varying part in the one sex would
be much more likely to possess the proper aflftnities for uniting

with the tissues of the same sex, and thus becoming developed,

than with those of the opposite sex.

I was first led to infer that a relation of this kind exists, from

the fact that whenever and in whatever manner the adult male

differs from the adult female, he differs in the same manner from
the young of botli sexes. The generality of this fact is quite

remarkable: it holds good with almost all mammals, birds,

with this character, he says : la ** facts that I have related
;
but it

** a singular circumstance that Mr. ** is remarkable how very closely

Darwin should have suggested the “ he suggested the right method of

“ possibility of modifying the sexual “ procedure.”
** colours of birds by a course of ** References are given in my
" artificial selection. When he did Variation of Animals under Dom^
**401, hf was in ignorance of theff thiition,' vol. ii. p. 72 .



Chap. VIII. Sexual Selection. 233

amphibians, and fishes
; also with many crustaceans, spiders, and

some few insects, such as certain orthoptera and libellulse. In
all these cases the variations, through the accumulation ofwhich
the male acquired his proper masculine characters, must have
occurred at a somewhat late period of life ; otherwise the young
males would have been similarly characterised

; and conformably
with our rule, the variations are transmitted to and developed in
the adult males alone. When, on the other hand, the adult male
closely resembles the young of both sexes (these, with rare
exceptions, being alike), he generally resembles the adult female

;

and in most of these cases the variations through which the young
and old acquired their present characters, probably occurred,

according to our rule, during youth. But there is here room for

doubt, for characters are sometimes transferred to the offepring

at an earlier age than that at which they first appeared in the

parents, so that the parents may have varied when adult, and
have transferred their characters to their offspring whilst young.
There are, moreover, many animals, in wliich thetwo sexes closely

resemble each other, and yet both differ from their young
;
and

hero the characters of the adults must have been acquired late in

life ; nevertheless, these characters, in apparent contradiction to

our rule, are transferred to both sexes. We must not, however,

overlook the possibility or even probability of successive varia-

tions of the same nature occurring, under exposure to similar

conditions, simultaneously in both sexes at a rather late period

of life ; and in this case the variations would be transferred to

the offspring of both sexes at a corresponding late age; and there

would then be no real contradiction to the rule that variations

oc’xjurring late in life are transferred exclusively to the sex in

which they first appeared. This latter rule seems to hold true

more generally than the second one, namely, that variations

which occur in either sex early in life tend to be transferred to

both sexes. As it was obviously impossible even to estimate in

how large a number of cases throughout the animal kingdom

these two propositions held good, it occurred to me to investigate

some striking or crucial instances, and to rely on the result.

An excellent case for investigation is afforded by the Deer

family. In all the species, but one, the horns are developed

only in the males, though certainly transmitted through the

females, and capable of abnormal development in them. In the

reindeer, on the other hand, the female is provided with horns

;

so that in this species, the horns ought, according to our rule,

to appear early in life, long before the two sexes are mature

and have come to differ much in constitution. In all the

other species the horns ought to appear later in life, whkh



*3* 3r*r Dtsetmi p/Mau. Pa»a
wwrtd JoMl to tiMir dmIoiNMaii in ttmt me lOone, in whioh
HK7ma|i|nmdtotlM|mgiiaitarortoewlMleItoi% Now
townni|Mciat,belao{iingtodittinotMo^ of the fiunfly and
ininhititig diOorait rcKtone, in irtiioh the atefee atone boar homa,
1 find that the homa first apiwar at periods, vaiying from nine
months after birth in the roobnek, to ten, twelve or oven more
VKUitlkB in the of the six other and larger spooios * But
with the reindeer the case is widely different

; for, as I bear from
Prof. Kilsson, who kindly made speeial enquiries for me in

Lapland, the boms ap]iear in the young animals within four or

fiTo weeJte after birth, and at the same time in both sexes. So
that here wo haTo a stmetnze, developed at a most tuinsaally

early age in one species of the family, and likewise common to

both sexes in this one species alone.

In several kinds of antelopes, only the males are provided with

horns, whilst in the greater number both sexes bear boms.
With respect to the period of development, Mr. Blyth informs

me that there was at one time in the Zoological Gardens a young

koodoo (Ant $trep8iceros), of which the males alone arc homed,

and also the young of a closely-allied species, the eland (Ant,

oreas), in which both sexes are homed. Now it Ls in strict

conformity with our rule, that in the young male koodoo,

although ten months old, the horns were remarkably small, con-

sidering the size ultimately attained by them; whilst in the

young male eland, although only tliree months old, the horns

were already very much larger than in the koodoo. It is

also a noticeable feet that in the prong-horned antelope,^'*

only a few of the females, about one in five, have boras, and

these are in a rudimentary state, though sometimes above four

inches long; so that as far as concerns the possession of horns

by the males alone, this species is in an intermediate condition,

and the boras do not appear until about hvo or six months afUr

birth. Therefore in comparison with what little we know of

the development of the horns in other antelopes, and from what

** I am much obliged to kir.

Capplet for haring made eoquirtea

for roe to r^ard to the li<«buck

tad Rad iJMr of Scotland from Hr.

Kobeitaon, the esperienoed head-

foreater to the Marquia of Breadal-

tcnc. In regard to Fallow-deer, i

hare to thank Hr. Eyton and

ethera for infonnatioa. For the

t'ervv* alon of N. America, eee

M.and and Water,' 1868, pp. 221
•iki 254 ; and for tbe^
•a efr'jia^yA-ofroti oT-diw oifQc con-

tinent, nee J. D. Catou, in *Ottuw4
Acad, of Nat, Sc. 1868, p. 13. For
CVrmi KUi of Pegu, aee Lieut.

Beavan, ‘Proc. Zoolog. See.* 1867,

p. 762.
^ Antilocapra Afnericana. 1 have

to thank Dr. Canfield for informa-

tion with reepect to the homa of the

female : eee alao hie paper in * Proc.

Zoolog. Soc.* 1866, p 1C9. AUo
<>wen, ‘Anatomy of Vertrbratae,

vol lit )• 6.'T,
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we do know with respect to the horns of deer, cattle, &o., those
of ^e prong-horned antelope appear at an intermediate period

life,*—that is, not very early, as in cattle and sheep, nor very
late, as in the larger deer and antelopes. The horns of sheep,
goats, wd cattle, which arc well developed in both sexes, though
not quito equal in size, can be felt, or even seen, at birth or soon
afterwards.^^ Our rule, however, seems to fail in some breeds
of sheep, for instance merinos, in which the rams alone are
homed; for I cannot find on enquiry,** that the boms are
developed later in life in this breed than in ordinary sheep in
which both sexes are homed. Bat with domesticated sheep the
presence or absence of horns is not a firmly fixed character

; for

a certain proportion of the merino ewes bear small horns, and
some of the rams are hornless; and in most breeds hornless
ewes are occasionally produced.

Dr. W. Marshall has lately made a special study of the pro-

tttlx'rances so common on the heads of birds,*^ and he comes
to the following conclusion that with those specic-s in which
they are confined to the males, they are developed late in

life
;
whereas with those sjK'cies in which they are common to

the two sexes, they ore developed at a very early period. This ia

certainly a striking confirmation of my two laws of inheritance.

In most of the species of the splendid family of the Pheasants,

the males differ conspicuously from the females, and they acquire

their ornaments at a rather late period of life. The cared

pheasant {Crossoptilon auritum), however, oflfers a remarkable

exception, for both sexes possess the fine caudal plumes, the

large ear-tufts and the crimson velvet about the head ; I find

that all these characters appear very early in life in accordance

with mle. The adult male can, however, bo distinguished from

the adult female by the presence of 6i)urs; and conformably

I h«%*e been assured that the

horiut of the sheen in North Wales

am always be felt, and are some-

times eren an inch in len^h. at

hirth. Vouatt says (* Cattle,' 1834,

}>. 277), that the prominence of

the frontal bone in cattle penetrates

the cutis at birth, and that the

homy matter is soon formed over

iu
1 am ip^eatly indebted to Prof.

Victor Curus for having made en-

quiiies for me, from the highest

anthoritiea, with respect to the

uertlio aheep of Saxony. On the

Quiann coast of Africa there ia.

however, a breed uf sheep in which,

as with merinos, the rams alont

bear horns ;
and Mr. Winwood

Keade informs me that in one caw
observed by him, a young ram,

born on Feb. 10th, iirst shewed

horns on March 0th, so that in this

instance, in conformity with rule,

the development of tiie borna oc-

curred at a later period oi life ibai

in Welsh sheep, in which both sexsa

are horned.
* Ueber die knocheruen Schidal-

hoi'kei der Vogel ’ in the * Kiedar-

landiscnen Archiv Air Zool^fK'
BaaJ I. H«ft 2, 1872.
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with our rule, these do not begin to be deyeloped before the age

of six months, as 1 am assured by Mr. Bartlett, and even at this

age, the two sexes can hardly be distinguished.^^ The male and
fem^e Peacock differ conspicuously from each other in almost

every part of their plumage, except in the elegant hoad-crost,

which is common to both sexes ; and this is developed very early

in life, longlxjfore the other ornaments, which are confined to the

male. The wild-duck offers an analogous case, for the beautiful

green speculum on the wings is common to both sexes, though

duller and somewhat smaller in the female, and it is develops
early in life, whilst the curled tail-feathers and other ornaments

of the male arc developed later.^ Between such extreme cases

of close sexual resemblance and wide dissimilarity, as those of

the Ciossoptilon and peacock, many intermediate ones could be

given, in which the characters follow our two rules in their order

of development.

As most insects emerge from the pupal state in a mature

condition, it is doubtful whether the peri(^ of development can

determine the transference of their characters to one or to l>oth

sexes. But wo do not know that the coloured scales, for instance,

in two species of butterflies, in one of which the sexes differ in

colour, whilst in the other they are alike, are developed at the

same relative age in the cocoon. Nor do we know whether all

the scales are simultaneously developed on the wings of the same
species of butterfly, in which certain coloured marks are confined

** In the common peacock (Pare sexes; but I have not been able to

cristatus) the male alone |»ossesse8 dmeoTer whether its lull develop-

spurs, whiUt both sexes of the Java nieot occurs later in life in tlie

Peacock (P. mtifictis) offer the un- males of such 6}>ecies, than in the

usual case of being furnished with male of the comriKiu duck, as oogiit

spurs. Hence I fully expected that to be the case ai ooiding to our

in the latter species they would rule. With the allied J/rr<7tis ci.-

hare been develojied earlier in life aiitatus wc have, however, a case of

than in the common f>eacock ;
hut thi^ kind; the tuo hexei» dider con*

M. Hegt of Amsterdam informs me, spicuoutly in general plumnge. and

that with young birds of the pre- to a coUMdetabic degree in the

viou* year, of both 8|>ecles, com- sfieculum, which is pure white m
pared on April 23rd, 1862, there the male and greyish-white iii the

was no difference in the develo|>- female. Now the young maleh at

meat of the spun. The spurs, first entirely resemble the female^*,

however, were as yet represented and have n Kite sjteculuni,

merely by slight knobs or eieva- which becomi^ puic uhtte nt an

tions, 1 presume that I should earlier age than that at which the

hare been informed if any difference adult male acquires his other and

in the rate of development had more strongly-marked sexnal dil^

been observed subsequently. fereoces : see Audubon, * Omithn*
** In some other species of the logical Biography/ vot. iil 103%

Duck family the specolum differs pp. 249 230.

in a frenier degree in the two
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to one sex, whilst others are common to both sexes. A difference

of this kind in the period of development is not so improbable as
it may at first appear ; for with the Orthoptera, which assume
their adult state, not by a single metamorphosis, but by a suc-

cession of moults, the young males of some species at first

resemble the females, and acquire their distinctive masculine
characters only at a later moult. Strictly analogous cases occur
at the successive moults of certain male crustaceans.

We have as yet considered the transference of characters, re-

latively to their period of development, only in species in a
natural state; wo will now turn to domesticated animals, and
first touch on monstrosities and diseases. The presence of super-
numerary digits, and the absence of certain phalanges, must be
determined at an early embryonic period—the tendency to profuse

bleeding is at least congenital, as is probably colour-blindness—
yet those ixjculiaritics, and other similar ones, are often limited

in their transmi.ssion to one sex; so that the rule that

characters, developed at an early period, tend to be trans-

mitted to both sexes, hero wholly fails. But this rule as

Ixifore remarked, does not appear to bo nearly so general as the

converse one, namely, that characters wliich appear late in life

jn one sex are transmitted exclusively to the same sex. From
the fact of the alx>vo abnormal peculiarities becomiug attached

to one sex, long bt foro the sexual functions are active, we may
infer that there must l)e some difference between the sexes at an
extremely early age. With respect to sexually-limited diseases,

we know too little of the period at which they originate, to draw
any safe concliLsion. Gout, however, seems to fall under our
rule, for it is generally caused by intemperance during manhootl,

and is transmittcMi from the father to his sons in a much more
marked manner than to his daughters.

In the various domestic breeds of sheep, goats, and cattle, the

males differ from their respective females in the shape or develop-

ment of their horns, forehead, mane, dewlap, tail, and hump on

the shoulders ;
and these peculiarities, in accordance with our

rule, are not Ailly developed until a rather late period of life.

The sexes of dogs do not differ, except that in certain breeds,

especially in the Scotch deer-hound, the male is much larger

and heavier than the female; and, as wo shall see in a future

chapter, the male goes on increasing in size to an nnusnally late

period of life, which, according to rule, will account for his in-

creased size ^ing transmitted to his male o&pring alone. On
the other hand, the tortoise-shell colour, which is confined to

female cats, is quite distinct at birth, and this case violates the

rule. There is a breed of pigeons in which the males alonem
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streaked with black, and the streaks con be detected oven in the

nestlings ; but they become more conspicuous at each successiye

moults 80 that this case partly opposes and partly supports the

rula With the English Carrier and Pouter pigeons, the full

development of the wattle and the crop occurs rather late in life,

and conformably with the rule, these characters are transnaitted

in full perfection to the males alone. The following cases perhaps

come within the class previously alluded to, in which both sexes

have varied in the same manner at a mther late period of life,

and have consequently transferred their now characters to both

sexes at a corresponding late period ; and if so, those cases are

not opposed to our rule :—there exist sub-breeds of the pigeon,

described by Neumeister," in wliich both sexes change their

colour during two or three moults (as is likewise the case with

the Almond Tumbler), nevertheless, these changes, though

occurring rather late in life, are common to both sexes. One
variety of the Canary-biid, namely the London Prize, offers a

nearly analogous case.

With the breeds of the Fowl the inheritance of various charoc*

ters by one or both sext s, seems generally determined by the

period at which such characters are dcveloiKxi Thus in all the

many breeds in which the adult male differs greatly in mlour
from the female, as well as from the wild jjarent-speoies, he

differs also from the young male, so that tho newly-acquired

characters must have appeared at a nitlicr late ))eriod of life.

On the other hand, in most of the brc?ods in which tho two sexes

resemble each other, the youug are colunred in nearly the same
manner os their parents, and this renders it probable tlmt their

colours first appeared early in life. We have instances of this

fact in all black and white breeds, in which the young and old

of both sexes are alike; nor can it 1k) maintained that there is

something pecnlior in a black or white plumage, which leads to

its transference to both sexes; for the males alone of many
natural species ore either block or white, the females Uing
differently coloured. With tho so-called Cuckoo sub-breeds of

tho fowl, in which the feathers are transversely pencilled with

dark stripes, both sexes and the chickens are coloured in nearly

the same manner. The laced plumage of the Sebright bantam

is the Bame in both sexes, and in the young chickens the wing-

feathers are distincUy, though imp^ectly laced. Sfiaugled

liambnrgs, however, offer a partial exception ; for tho two. sexes,

though not quite alike, resemble each other more closely than

^ * Vm Gaa«€ der TMibentaelit,’ |mit, * Lt fiifMHi voynfttir

1S37, «. 21, 24. For Um CM of 1SS5, p.

ikB stmked pfCPSi, Mt Pr Cks*
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do the sexes of the aboriginal parent-species
;

yet they acquire
their characteristio plumage late in life, for the chickens are
distinctly pencilled. With respect to other charactecs besides

colour, in the wild-parent species and in most of the domestic
breeds, the males alone possess a w6ll-deyelox)ed oomb; but in

the young of the Spanish fowl it is largely developed at a very
early ^e, and, in accordance with this early development in the
male, it is of unusual size in the adult female. In the Glatne

breeds pugnacity is developed at a wonderfully early age, of

which curious proofs could given
; and this character is trans-

mitted to both sexes, so that the hens, from their extreme
pugnacity, are now generally exhibited in separate pens. With
the Polish breeds the bony protuberance of the skull which
supports the crest is partially developed even before the chickens
are hatched, and the crest itself soon begins to grow, though at

first feebly and in this breed the adults of both sexes are

characterised by a great bony protuberance and an immense crest.

Finally, from what we have now seen of the relation which
exists in many natural species and domesticated races, between
the period of the development of their characters and the

manner of their transmission—for example, the striking fact of

the early growth of the horns in the reindeer, in which both

sexes bear horns, in comparison with their much later growth
in the other species in which the male alone bears horns—^we

may conclude that one, though not the sole cause of characters

l)eing exclusively inherited by one sex, is their development at

a late age. And secondly, that one, though apparently a less

efficient cause of characters being inherited by both sexes, is

ilieir development at an early age, whilst the sexes differ

but little in constitution. It appears, however, that some
difference must exist Ixjtwecn the sexes even during a very

early embryonic period, for characters developed at this age not

rarely become attached to one sex.

Summary and concluding I'cmarks,—From the foregoing dis-

cussion on tbo various laws of inheritance, we learn that the

oharaotors of the parents often, or even generally, tend to become

developed in the offspring of the same sex, at the some age, and

poriodioally at the same season of the year, in which they first

For full particulars and ra- 250, 256. In regard to the higher

ferenoet on all these points rcj»pect- animals, tie sexual differences which

mg the seTeral breeds of the Fowl, have arisen under domesticatloB art

set ‘Variation of Animals and Planu described in the same work Badir

lader Domcfttcatioc. vol. 1. ^ the head of each speciea.
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sppoarod in iho parents. But these rules, owing to unknown
causes, are hir from being fixed. Hence during the modification

of a species, the successive changes may readily be transmitted

in different ways; some to one sox, and some to both
; some to

the offspring at one age, and some to the offspring at all ages.

Not only are the laws of inheritance extremely complex, but so

are the causes which induce and govern variability. The
variations thus induced are preserved and accumulated by
aexual selection, which is in itself an extremely complex affair,

depending, as it does, on the ardour in love, the courage, and
the rivalry of the males, as well as on the powers of perception,

the taste, and will of the female. Sexual selection will also

be largely dominated liy natural selection tending towards

the general welfare of the species. Hence the manner in which
the individuals of either or both sexes have been affected

through sexual selection cannot fail to be complex in the highest

degree.

When variations occur late in life in one sex, and are trans-

mitted to the same sex at the same age, the other sex and the

young are left unmo<iified. Wlicn they occur late in life, but

are transmitted to both sexes at the same age, the young alone

are left unmodified. Variations, however, may occur at any

period of life in one sex cr in both, and bo transmitted to both

sexes at all ages, and then all the individuals of the species

are similarly modified. In the following clmpters it will Iw seen

that all thene cases frequently occur in nature.

Sexual selection can never act on any animal l)crorc the ago

for reproduction arrives. From the great eagerness of the male

it lias generally acted on this sex and not on the females. The
males have thus become provided with weapons for fighting

with their rivals, with organs for discovering and stxjurely

holding the female, and for exciting or charming her. When
the sexes differ in these respects, it is also, a.s wo have seen, an

extremely general law that the adult male differs more or loss

from the young male; and we may conclude from this fact that

the successive variations, by which the adult male became modi-

fied, did not gcDerally occur much before the age for reproduction.

W'benever some or many of the variations occurred early in

life, the young males would partake more or less of the charac-

ters of the adult males ; and differences of this kind between

the old and young xnsles may be observed in many species of

nnimiLlg

It is probable that young male animals have often tended to

vary in a manner which would not only have been of no use to

them at an early age, but would have hoen actually xr\juriou»-«>
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as by acquiring bright colours, which would render them con-

spicuous to their enemies, or by acquiring structures, such as
graat horns, which would expend much vital force in their

development. Variations of this kind occurring in the young
males would almost certainly be eliminated through natural
selection. With the adult and experienced males, on the other
hand, the advantages derived from the acquisition of such
characters, would more than counterbalance some exposure to

danger, and some loss of vital force.

As variations which give to the male a better chance of

conquering other males, or of finding, securing, or charming the

opposite sex, would, if they happened to arise in the female, be
of no service to her, they would not be preserved in her through
sexual selection. We have also good evidence with domesticated

animals, that variations of all kinds are, if not carefully selected,

soon lost through intercrossing and accidental deaths. Conse-
quently in a state of nature, if variations of the above kind chanced
to arise in the female line, and to be transmitted exclusively in

this line, they would be extremely liable to be lost. If, however,

the females varied and transmitted their newly acquired

characters to their offspring of both sexes, the characters which
were advantageous to the males would preserved by them
through sexual selection, and the two sexes would in consequence
1)0 modified in the some manner, although such characters were of

no use to the females
;
but I shall hereafter have to recur to these

more intricate contingencies. Lastly, the females may acquire, and
apparently have often acquired by transference, characters from
the male sex.

As variations occurring late in life, and transmitted to one

hex alone, have incessantly been taken advantage of and accumu-
lated through sexual selection in relation to the reproduction of

the species
;
therefore it appears, at first sight, an unaccountable

fact that similar variations have not frequently been accumu-
lated through natural selection, in relation to the ordinary

habits of life. If this had occurred, the two sexes would often

have been differently modified, for the sake, for instance, of

captoriug prey or of escaping ^m danger. Differences of this

kind l)etwcen the two sexes do occasionally occor, especially in

the lower classes. But this implies that the two sexes follow

different habits in their struggles for existence, which is a rare

circumstance with the higher animals. The case, however, is

widely different with the reproductive functions, in which respect

the sexes necessarily differ. For variations in structure which
are related to these functions, have often proved of value to one
sex au<l from having arisen at a ^ate period of life, have beau

a
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transmitted to one sex alone ; and such yariations, thus preserved

and transmitted, have given rise to secondary sexual characters.

In the following chapters, I shall treat of the secondary

•oxaal charactciB in animals of all classes, and shall endeavour in

each case to apply the principles explained in the present

chapter. The lowest classes will detain us for a very short time,

but the higher animals, especially birds, must he treated at

considerable length. It should be borne in mind that for

reasons already assigned, I intend to give only a few illustrative

instances of the innumerable structures by the aid of which the

male finds the female, or, when found, holds her. On the other

hand, all structures and instincts by the aid of which the male

conquers other males, and by which he allures or excites the

fem^e, will be fully discussed, as these are in many ways the

most interesting.

Supplement on the proportional numbers of the ttvo sexes in animals

belonging to various classes.

As no one, as far os I can discover, has paid attention to the

relative numbers of the two sexes throughout the animal

kingdom, I will here give such materials as I have l^ecn able tc

collect, although they are extremely imperfect. They consist in

only a few instances of actual enumeration, and the numbers are

not very large. As the proportions are known with certainty only

in mankind, 1 will first give them as a standard of comparison.

i/an.—In England during ten years (from 1857 to 1866) the

average number of chiklren bom alive yearly was 707,120, in

the proportion of 104*5 males to 100 females. But in 1857 tlio

male births throughout England were as 105*2, and in 1865 as

104*0 to 100. Looking to separate districts, in Buckingham-
shire (where about 5000 children are annually bom) the mmu
proportion of male to female births, during the whole period of

the above ten years, was as 102*8 to 100; wliilst in N. Wales
(where the average annual births are 12,873) it was as high

as 106*2 to 100. Taking a still smaller district, viz., But-

land&hire (where the annual births average only 739), in 1864

Ibe male births were as 114*6, and in 1862 as only 97*0 to

100 ; bat even in this sxnall district the average of the 7385

births during the whole ten years, was ns 104*5 to 100; that is in

the same ratio as throughout England.^* The proportions are

•ometimoa aiightly dist^bed by unknown causes; thus Prof.

^ * TwMty-aictli Aaniial Beport In thb rtport (p. ui.) « ifitciel

ef th$ ktgktrar-Gtatral for 1806.* ceimial taafo k gitm,
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Faye states
** that Id some districts of Norway there has hoeo

during a decennial period a steady deficiency of boys, whilst
in others the opposite condition has existed." In France

during forty-four years the male to the female births have been
as 106*2 to 100; but during this period it has occurred five

times in one department, and six times in another, that tho
female births have exceeded the males. In Bussia the average
proportion is as high as 108*9, and in Philadelphia in the United
States as 110*5 to 100.** The average for Europe, deduced by
Bickes from about seventy million births, is 106 males to 100
females. On the other hand, with white children bom at the
Cape ofGood Hope, the proportion of males is so low as to fluctuate

during successive years between 90 and 99 males for every 100
females. It is a smgular fact that with Jews the proportion of

male births is decidedly larger than with Christians : thus in

Prussia the proportion is as 113, in Breslau as 114, and in

Livonia as 120 to 100 ;
the Christian births in these countries

being the same as usual, for instance, in Livonia as 104 to 100.^

Prof. Faye remarks that ‘‘ a still greater preponderance of

males would be met with, if death struck both sexes in equal
" proportion in the womb and daring birth. But the fact is, that
“ for every 100 still-bom females, wo have in several countries
“ from 1346 to 144*9 still-born males. During the first four or

five years of life, al[*>o, more male children die than females

;

“ for example in England, during the first year. 126 boys die for
“ every 100 girls—a proportion which in France is still more
** unfavourable."®* Dr. Stockton-Hough accounts for these fwits

in part by the more frequent defective development of males

than of females. We have before seen that the male sex is more

For Norway and Bnssia, see 343. Dr. Stark also remarki

ab'.tract of Prof. Faye’s researches., (‘Tenth Annual Report of Births,

in ‘ British and Foreign Medico- Deaths, &c., in Scotland,* 1867, p.

C'hirurg. Review,* April, 18G7, pp. xxviii.) that “ThoBo examples may
34.1, 345. For France, the ‘ An- “ suffice to shew that, at almost

nuaire pour I’An 1867,* p. *213. “ every stage of life, the males in

For Philadelphi.i, Dr. Stockton- “ Scotland have a greater liability

Hough, * Social Science Assoc.* 1874. “ to death and a higher death-rat?

For the Cape of Good Hope, Quetelet “ than the females. The fact, how
as quoted by Dr. H. H. Zonteveen, “ ever, of this peculiarity beinf

in the Dutch Translation of this “ most strongly developed at tha*.

work (vol. i. p. 417), where much “ infantile period of lim when the

information U given on the propor- “ dress, food, and general treatment

tioQ of the sexes.
** of l>oth sexes aie alike, seems tc

In regard to the Jews, see M. “ prove that the higher male deatL-

fhnry, ‘ La Loi de Production des “ rate is an imprest, natural, and

Sexes,* 1863, p. 25.
^ constitutional peculiarity due u

‘ British and Foreign Medico- “ sex alone.'*

Chirurg. Review,* April, 1867, p.

u 2
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wiablo in strnctare than the female; and Yariaticms in im-

portant organs would generally be injurious. But the size of

the bodj« and especially of the head, being greater in male than

female infimts is another cause; for the males are thus more

liable to be iiyurod during parturition. Consequently the still-

born males are more numerous; and, as a highly competent judge,

Br. Crichton Browne," belioTes, male inilEuits often suffer in health

for some years after birth. Owing to this excess in the death-

rate of male children, both at birth and for some time sub-

sequently, and owing to the exposure of grown men to various

dangers, and to their tendency to emigrate, the females in all

old-settled countries, where statistical records have been kept,"

are found to preponderate considerably over the males.

It seems at first sight a mysterious fact that in different

nations, under different conditions and climates, in Naples,

Prussia, Westphalia, Holland, France, England and the United

States, the excess of male over female births is less when they

are illegitimate thanwhen legitimate." This has been explainedby
different writers in many different ways, as from the mothers
being generally young, from the large proportion of first preg-

nancies, &c. But we have seen that male infants, from the largo

size of their beads, suffer more than female infants during

parturition ; and as the mothers of illegitimate children must 1x3

more liable than other women to imdcrgo bad lal)our8, from
various causes, such as attempts at concealment by tight lacing,

bard work, distress of mind, tlmir male infants would
pro]X)rtionably suffiT. And this probably is the most cfiiciout

of ^ the causes of the proportion of males to females bom
alive being ]e<^R amongst illegitimate children than amongst tho

legitimate. With most animals the greater size of the mlult

male tlian of tho female, is due to tho stronger males having
conquered the ^^eakcr in their struggles for the possession of

the fomales, and no doubt it is owing to this tact that the two
seies of at least some animals differ in size at birth. Thus

** * Watt BadiDg Lunatic Asylum Paraguay, according to the accurate
Bepnrta,* vol. i. 1S71, p. 8. hir J. Azara (* Voyages dans rAmenque
SiDpsoA has prored that the head mend.* tom. ii. 1809, p. GO, 179)
af the male infuit eicoeds that of the women nre to the meu lu the
the female by 3-8ths of an inch in proportion of 14 to 13.

oraunferanoa, and by l-8tb to ** Babbage, * Edinburgh Journal
transverM diameter. Quctclet has of Science,* 1829, vol. i. p. 88; also
ahawB that woman is born smalUr p. 90, on still-born children. On
than man; see l>r. Ihiacan, ^Pa- illegitimate children in KagUnd

,

auftdity, Fertility, Sterility,* 1871, see * Report of HegistiBr-OcnafM

^ 382. for I860,* p. av,
" With ibe tavaft Ouanmya a#
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we have the enrious fact that we may attribute the moie
frequent deaths of male than female infrnts, especially amongst
the illegitimate, at least in part to semal selection.

It has often been supposed that the relative age of the two
parents determines the sex of the oflspring

;
and Prof. Leuckart^

has advanced what he considers sufficient evidence, with respect

to man and certain domesticated animals, that this is one impor-
tant though not the sole fiu^r in the result So again the period

of impregnation relatively to the state of the female has been
thought by some to be the efficient cause ; but recent observa-

tions discountenance this belief. According to Dr. Stockton-

Hough,^ the season of the year, the poverty or wealth of the
parents, residence in the country or in citiei^ the crossing of

foreign immigrants, &c., all influence the proportion of the

sexes. With mankind, polygamy has also been supposed to lead

to the birth of a greater proportion of female infants; but Dr. J.

Campbell carefully attended to this subject in the harems of

Siam, and concludes that the proportion of male to female births

is the same as from monogamous unions. Hardly any animal

has been rendered so highly polygamous as the English race*

horse, and we shall inunediately see that his male and female

oflfepring are almost exactly equal in number. I will now give

the facts which 1 have collected with respect to the proportional

numbers of the sexes of various animals ; and will then briefly

discuss how far selection has come into play in determining the

result.

i7<ir»es.—Mr. Tcgctmcicr has been so kind as to tabnlate for me from
the Mtacing Calendar* the births of raoe-horses daring a period of

twenty-ono years, viz., from 1846 to 1867 ; 1849 being omitted, as nc
returns were that year published. The total births were 25,560,^* con-

Hi.^ting of 12,763 males and 12,797 females, or in the nroportion of 99'7

malc‘8 to 100 females. As these numbers are tolerably large, and os

titey are drawn from all parts of England, during several years, we may
with much oonfidenoe conclude that with the domestic horse, or at

least with the race-horse, the two sexes are produced in idmost equal

numbers. The fluctuations in the proportions during successive years

** Leuckart (in Wagner *Hand- notice, as shewing how infertile

WOrterbneh der Phys.’ L. iv. 1853, these highly-nurtured and rather

a 774. closely-interbred animals have be-
** Social Science Assoc, of Phila- come, that not far from one-third d

d«lphi<i, 1874. the nuuss foiled produce Uvuig
* Anthropological Review,* fo.'Us. Thus during 1866, 809 male

April, 1870, p. cviii. colts and 816 female colts were bom,
** During eleven years a record and 743 mares foiled to produce

was kept of the number of mares offspring. Daring 1867, 8^ maloi
which proved barren or prematurely and 902 fomalee were bora, aad 7tM
slipped their foals

;
and it deserves maret failed.
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are olosoly Hke those whioh occur with mankind, when a email and
thinly-populated area is oonaidered; thna in 1856 the male koraes were
ae 107*1, and in 1867 as only 92*6 to 100 females. In the tabulated

retains the proportions vary in oyoles, for the males ozoeeded tho
females during six successive years: and the females exceeded the
males during two periods each of four years : this, however, may ha
accidental ; at least 1 can detect nothing of the kind with man in the
decennial table in the Registrar’s Report for 1866.

Do^^t.^-During a period of twolvo years, from 1857 to 1868, the births

of a Inigc number of greyhounds, throughout England, were sent to

the * Field* newspaper : and 1 am again indebted to Mr. Tegetmeier for

carefully tabulating tho results. The recorded births were 6878,
consisting of 3665 males and 3273 females, that is, in the proportion of

110*1 males to 100 females. The greatest fluctuations occurred in

1864, when the proportion was as 95*3 males, and in 1867, as 116*3

males to 100 females. The above average proportion of 110*1 to 100 is

probably nearly oorrect in the case of the greyhound, but whether it

would hold with other domesticated breeds is in some de^eo doubtful.

Mr. Cupples^ enquired from several grtnit breeders of t&gs, and tinds

that all without exception believe that h males are product in excess

;

but he suggests that this bi lief may have arisen from females being
leas valu^, and from the consequent disappointment producing a
stroDger imprtwsioii on the mind.

Shiep,—The sexes of sheep are not ascertained by ugriculturista until

several months after birth, at the period when the mules are castrated

;

80 that the following returns do not give the proportions at birth.

Moieuver, I find that several great breoders in Scotland, who annually
raise some thousand sheep, are firmly convinceil that a larger proportion

of males than of females die daring the first year or two. Therefore tho

f
iroportiou of males would be somewhat larger at birth than ut the age of

cssbmtion. This is a remarkable coincidence with what, as wo tiavo

st^n, occurs with mankind, and both cases probably depc'ud on tbo
«^^ne cause. I have rcteivid returns from four gentlemen in England
who have bred Lowland sheep, chiefly Leicester**, during the last ten to

sixteen years; they amount altogether to 8965 births, consisting of

44ty7 males and 4,5,58 females; that is in the projiortion of 96 7 males to

100 females With respect to Cheviot and bhick- faced sh(x*p bred in

ScoUarid. I have r<^*ive<l returns from six breeders, two of them on a
^ge scale, chiefly for the years 1867-1869, but some of the returns

extend back to 18^. The total number recorded amounts to 50,685,

eonsisting of 25,071 males and 25,614 females, or in the proportion of

97,9 males to 100 females. If wc take the English and Scotch returns

together, the total number amounts to 59,650, C(^m«isting of 29,478

males and 30,172 females, or as 97*7 to 190. Ho that with sheep at tho

age of castmtioo the females are certainly in excess of the males, but

probably this would not hoI<l goocl at birth,**

Of CattU I have reecdvi'd rt'tunis from nine gentlemen of 982 births,

too few to he trust€<i ; these consisted of 477 buiUralvcs and 505 cow

** 1 am much iadsbtsd to Mr. lion to the premature deaths of tbs

Cnnplet for haring procured for me males,—a statement subsequently

the lUanre returns from Scoiloiid, as ooufirmed by Mr. Aitchison ao*!

well as some of the foliotring re- others. To this letter geutlemaa,

iufiu oa catUe. Mr. R. Kliiot, of and to Mr. Fayan, I owe roy thanks

Lrighwead, first called mr attea- for lu-ge nt liras os to sheep.
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oalves ; 1.0., in the proportion of 94*4 males to 100 females. The Be?;
W. D. Fox infonns me that in 1867 ont of 84 oaWes bom on a hum in
Derbyshire only one was a bull. Mr. Harrison Weir has enquired from
several breeders of and most of them estimate the male to the
female births as about 7 to 6. This same gentleman has bred MMU
for many years, and hus noticed that a far greater number of bucks are
produced than does. But estimations are of little value.

Of mammalia in a state of nature 1 have been able to learn very
little. In regard to the common rat, 1 have received eonflicting

statements. Mr. 11. Elliot, of Liaighwood, informs me that a rat-catcher

assured him that he had always found the males in great excess, even
with the young in the nest. In consequence of this, Mr. Elliot

himself subsequently examined some hundred old ones, and found the
statement true. Mr. F. Buckland has bred a large number of white
rats, and he also believes that the males greatly exceed the females.

In regard to Moles, it is said that ** the males are much more numerous
** than the females and fis the catching of these animals is a special

oooupation, the statement may perhaps & trusted. Sir A. Smith, in

rlescribing an antt'hipe of S. Afnca** (KobuB eUipnprymnuti), remarks,

that in the herds of this and other species, the ni^es are few in number
compared with the females : the natives believe that they are bom in

this proportion ; others believt- that the younger males are expelled

from the herds, and Sir A. Smith says, that though he has himself

never seen bonis consisting of young males alone, others affirm chat

this does occur. It appears probable that the young when expelled

from the herd, would often full a prey to the many beasts of prey of the

country.

BIRDS.

With res|)eet to the Fowl, I have received only one account, namely,
that out of 1001 chickens of a highly-bred stock of Cochins, rearra

during eight years by Mr. Stretch, 487 proved males and 514 females;

i.c., as IK‘7 to 100. In regard to domestic pigeons there is good
evidence either that the mules are produced in excess, or that they live

longer ; for these birds iuvariiibly pair, and single males, as Mr. Teget*

meter informs me, can always be purchased cheaper than females.

Usually the two birds reared from the two eggs laid in the same nest

are a male and n female ; but Mr. Harrison Weir, who has been so large

a breeder, says that be has often bred two cooks from the same nest,

and seldom two hens ; moreover, the hen is generally the weaker of the

two. and more liable to perish.

With respect to birds in a state of nature, Mr. Gould and others**

arc (^nvmcctl that the males are generally the more numerous ; and

as the young males of many species resemble the females, the latter

would naturally ap^r to be tbo more numerous. Large numbers of

pheasants are reared by Mr. Baker of Leutlenhall from eggs laid by wild

nirds, and be informs Mr. Jenner Weir that four or five males to one

female are generally produced. An experieuoed observer remarka,**

•• Bell, * History of British Quod- iv. s. 990) comes to the same own
rupeds,* p. 100, elusion.

* Illustrations of the 2^logy •* On the authority of L. Lioydi

S. Africa,’ 1849, pi. 29. ‘Game Birds of Sweden/ 1867 pp^
•• Brehm (* lllnst. Thierlebea,’ B. 12, 132.
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tiiftt in BosndinaTia the brooda of the oaperoailzie and black-o^k
oontain more males than females ; and that with the Dal-ripa fa kind
of ptarmigan) more males than females attend the Isles or nlaoes of

oonrtship; but this latter ciroumstanoe is acoounted for by some
obserrers by a greater number of hen birds being killed by vermin.

From various fjicis given by White of Selbome,*^ it seems clear tliat

the males of the partridge must be in considerable excess in the south

of England ; and I have been assured that this is the case in Scotland.

Mr. Weir on enquiring from the dealers, who receive at certain seasons

largo numbers of rufis {Machetes pugnax\ was told that the males are

much the more numerous. This same naturalist has also enquired for

me from the birdcatchers, who annually catch an astonishing number
of various small species alive for the London market, and he was un-
hesitatingly answen'd by an old and trustworthy man. that with the
chaffinch the males are in hirge excess; he thought as high ns 2 males to
I female, or at least as high us 5 to 3.*^ The males of the blackbird,

he likewiso maintained, were by far the more numerous, whetlier

caught by traps or by netting at night. These statements may
apparently he trusted, because this same man said that the sexes are

about equal with the latk, the twite {Linaria montana), and goldfinch.

On the other hand, he is certain that with the common linnet, the
females preponderate greatly, but unequally during different years;
during some years he has found the females to the males as four to one.

It should, however, be home in mind, that the chief season for catching
birds docs not begin till ScptemlKir, so that with some species partial

migrations may have bc^n, and the flocks at this period often consist

of hens alone. Mr. Sulvin paid particular attention to the sexes of the
humming-birds in Central America, and be is convinced that with
most of tiie species the males are in excess ; thus one year ho procured
204 specimens belonging to ten species, and these consisted of 166
males and of onlv 38 females. Witti two other sp^ies the females were
in excess : but the proportions apparently vary either during different

seasons or in different localities; for on one occasion the males of

Campylopterus hemileucurus were to the females as 5 to 2, and on
another occasion** in exactly the reversed ratio. As bearing on this

latter point, 1 may add, that Mr. Powys found in Corfu and Epirus
the sexes ot the chaffinch keeping apart, and “ the females by far the
** most numerous whilst in Palestine BIr. Trihtram found “ the mulo
“ flocks appearing greatly to exceed the female in number.”*^ So
again with the Qaiwsalus major^ Mr. G. Taylor** says, that in Florida

there were ** very few females in proportion to the males,*’ whilst in

Honduras the proportion was the other way, the species thero having

Ihe character of a polygamist

•* ‘Nat. Hist, of Selbornc,’ letter ever caught by one man in a single

xxix. edit, of 1825, vol. i. p. 139. day was 70.

•• Mr. Jenner Weir received •• ‘ Ibis,* vol. ii. p. 260, as quoted

yitnilsr information, on making en« in Gould’s ‘ Trochilidse,’ 1861, p.

qniries during tbe following year. 52. For the foregoing proportions.

To shew the number of living chaf- 1 am indebted to Mr. &lvin for a

finches caught, 1 may mention that table of his results,

in 1869 there was a match between *' ‘Ibis,* 1860, p. 137; and 1867

two experts, and one man caught p. 369.

in a day 62, and another 40, male ** ‘Ibis,* 18<*2, p. 1 17

Anffinches. The greatest number
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FISH,

With Fish the proportional inimberB of the sexes can be aecertahied
only by catching them in the adult or nearly adult state ; and then
ore many difficulties in arriving at any just conclusion.*® Infertile
females might readily bo mistaken for males, as Dr. Gunther has
remarked to me in regard to trout. With some species the males are
believed to die soon after fertilising the ova. With many species tM
males ore of much smaller size than the females, so that a large
number of males would escape from the same net by which the females
were caught. M. Carbonnier/® who has especially attended to the
natural history of the pike (^Esox lucius)^ states that many males, owing
to their small size, are devoured by the larger females ; and he l^lieves
that the males of almost all fish are exposed from this same cause to
greater danger than the females. Nevertheless, in the few cases in
which the proportional numbers have been actually observed, the
males appear to be largely in excess. Thus Mr. H. Buist, the superin-
tendent of the Stormontfield experiments, says that in 1865, out of 70
salmon first landed for the purpose of obtaining the ova, upwards of 60
were males. In 1867 he again “ calls attention to the vast disproportion

of the males to the females. We bad at the outset at least ten males
** to one female.” Afterwards females sufficient for obtaining ova were
procured. He adds, “ from the great proportion of the males, they aro
“constantly fighting and tearing each other on the spawning-beds.”*

‘

This disproportion, no doubt, «an be accounted for in part, but whether
wholly 18 doubtful, by the males asceudimg the rivers before the
females. Mr. F. Buckland remarks in regard to trout, that “ it is a
“ curious fact that the males preponderate very largely in number over
“ the females. It invariably happens that when the first rush of fish is

“ made to the net, there will bo at least seven or eight males to one
“female found captive. I cannot quite account for this; either tht
“ males are more numerous than the females, or the latter seek safety
“ by concealment rather than flight.” He then adds, that by carefully

8«3arohing the banks, sufficient females for obtaining ova can be found."*

Mr. H. bee informs me that out of 212 trout, taken for this purpose in

Lord Portsmouth’s park, 150 were males and 62 females.

The males of the Cyprinidm likewise seem to be in excess ; but

several members of this Family, viz., the carp, tench, bream and
minnow, appear regularly to follow the practice, rare in the animal

kingdom, of polyandry; for the female whilst spawning is always

attended by two males, one on each side, and in the case of the bream
by three or four males. This fact is so well known, that it is always
recommended to stock a pond with two male tenches to one female, or

at least with three males to two females. With the minnow, an
excellent observer states, that on the spawning-beds the males aro too

times os numerous as the females ; when a feo^e comes amongst the

®® Leucktirt quotes Bloch (Wag-
ner, * Handworterbuch der Phys.’

B. iv. 1853, 8. 775), that with fish

there are twice as many males as

females.
*• Quoted in the ‘Farmer,* March

18, 1869, p. 369.
** ‘The Stormontfield Pisckul-

tnral Experiments,* 1866, p. 23*

The ‘ Field * newspaper, June 29tl^
1867.

** ‘ land and Water,* 1868, p, 41.
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in a state of nature, fewer female Lepidoptera may reach maturitt
tlian males ; and for our special object we are concerned with theu
rdatiye numbers at maturity, when the sexes are ready to propagate
their kind.
The manner in which the males of certain moths congregate in

extraordinary numbers round a single female, apparently indicates a

rt excess of males, though this fact may perhaps be accounted for

the earlier emergence of the males from meir cocoons. Mr.
Btainton informs me that from twelve to twenty males, may often be
seen congregated round a female Elcuihuta rufocinerea. It is well

known that if a virgin Lasiocampa querew or Satumia carpini
be exposed in a cage, vast numbers of males collect round her, and if

confined in a room will even come down the chimney to her. Mr
Doubleday believes that he has seen from fifty to a hundred males of

both these species attracted in the course of a single day by a female
in confinement. In the Isle of Wight Mr. Trimen n box
in which a female of the Lasiocampa hud boon confined on the
previous day, and five males soon endeavoured to gain admittance.
In Australia, M. Verreaux, having placed the female of a small
Bombyx in a box in his pocket, was followed by a crowd of males, so

that aoout 200 entered the house with him.**

Mr. Doubleday has called my attention to M. Staudinger's ** list

of Lepidoptera, which gives the prices of the males and females of

300 species or well-marked varieties of butterflies (Rhopalocera). The
prices for both sexes of the very common species are of course the same

;

nut in 114 of the rarer species they difler ; the males being in all cases,

excepting one, the cheaper. On an average of the prices of the 113 species,

the price of the male to that of the female is as 100 to 149 ; and this

apparently indicates that inversely tlie malts exceed the females in

the some proportion. About 2000 species or varieties of moths
(Heterocera) are catalogued, those with wingless females being here
excluded on account of the diflerence in habits between the two sexes

:

of these 2000 species, 141 dififer in price according to sex, the males
of 130 being cneaper, and those of only 11 being dearer than the
females. The average price of the males of the 130 species, to that of

the females, is as 100 to 143. With respect to the butterflies in this

priced list, Mr. Doublexlay thinks (and no man in England has had
more experience), that there is nothing in the habits of the species

which can account for the diflerence in the prices of the two sexes,

and that it can be accounted for only by an excess in the number of

the males. But I am bound to add that Dr. Staudinger informs me,
that he is himself of a different opinion. Ho thinks that the less active

habits of the females and the earlier emergence of the males will

account for his collectors securing a larger number of males than
offemales, and consequently for the lower prices of the former. With
respect to specimens reared from the caterpillar-state. Dr. Staudinger

believes, as previously stated, that a greater number of females than of

males die whilst confined in the cocoons. Ho adds that with certain

species one sex seems to preponderate over the other during certain

years.

Of direct observations on the sexes of Lepidoptera, reared either

** Blanchard, * MAamorpbossi,
IfoFun det Inssctsa,* 1868, pp. 2 :5-

828

** * Lepidoptsren - DonbWttsv
Lists,' Berlin, No. x. 1866.
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Ctom eggi or oaterpillan, I Ii*Te leoeiTed only the few foUowioc

1

Males.
1

Females.

The fiev. J. Hellins** of Elxeter reared, daring 1868,1
imagos of 73 species, which consisted of. . . /

Mr. Albert Jones of Eltham reared, daring 1868,1

153 137

159 126imagos of 9 species, which consisted of . . . /
During 1869 he reared imagos from 4 species, con-l

sisting of
j

114 112

Mr. Buckler of Emsworth, Hants, during 1869,1
180 169reared imagos from 74 species, consisting of. . /

Dr. Wallace of Colchester reared h*om one brood ofl

Bombyz cjnthia f
52 48

Dr. Wallace raised, from cocoons of Bombyx Pernyil
;

224 123sent from China, daring 1869 /
Dr. 'Wallace raised, during 1868 and 1869, from two'i I

1
52

1

i
46

1

lots of cocoons of Bombyx yuma-mai . . ./

Total ,

1

934 761

So that in these eight lots of cocoons and eggs, males were produced
in excess. Taken together the proportion of males is as 122*7

to 100 females. But the numbers are hardly large enough to be
trustworthy.
On the whole, from these various sources of evidence, all pointing

in the same direction, 1 infer that with most species of Lepidoptera;
the mature males generally exceed the females in number, whatever
the proportions may be at their first emergence from the egg.

With reference to the other Orders of insects, 1 have oeen able

to collect very little reliable information. With tne stag-beetle

(Jjucanus cervus) **tho males appear to be much more numerous
“ than the femaies but when, as Cornelius remarked during 1867,

an unusual number of these beetles appeared in one part of Germany,
the females appeared to exceed the males as six to one. With one of

the Eluteridm, the males are said to be much more numerous than the
females, and “ two or three are jften found united with one female
“ so that here polyandry seemb to prevail.” With Siagonium (Staphy-

linidsQ), in which the males are furnished with horns, the females are
** far more numerous than the opposite sex.” Mr. Janson stated at the

Entomological Society that the females of the bark- feeding Tamieus

viUoiu$ are so common as to be a plague, whilst the males ore so rare

US to bo hardly known.

** This naturalist has been so

kind as to send me some results

from former years, in which the

females seem^ to preponderate

;

but so many of the figures were
estimates, that I found it impossible

to tabulate them.

** Gunther’s ‘ Record of Zoo-

logical Literature,* 1867, p. 260.

On the excess of female Lucanus,

ibid^p. 250. On the males of Luca-

nns in Lnglond, Westwood, *’ Modern
Class, of Insects,’ vol. L p. 187. On
the Siagonium, ibkL p. 172.
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It is hardly worth while saying anything about the proportion oi

the sexes in certain species and even ^ups of insects, for the males

are unlmown or very rare, and the fimiales are parthenogenetic, th»
is, fertile without sexual union; examples of this are afforded by
several of the Cynipida).*^ In all the gall>making Gynipido) known
to Mr. Walsh, the females are four or five times as numerous as the

males ; and so it is, as he informs me, with the gall-making Cecidomviiie

(IHptera). With some common species of Saw-flies (Tenthrodime^

Mr. F. Smith has reared hundreos of specimens from larvm of all

sizes, but has never reared a single male ; on the other hand, Curtis
says,** that with certain species (Athalia), bred by him, the males were
to the females as six to one ; whilst exactly the reverse occurred with
the mature insects of the some s^ies caught in the fields. In the
family of Bees. Hermann IMulIer,*' collected a large number of

specimens of many species, and reared others from the cocoons, and
counted the sexes. He found that the males of some species greatly

exceeded the females in number ; in others the reverse occurred ; and
in others the two sexes were nearly equal. But as in most cases the

males emerge from the cocoons before the females, they are at the

commencement of the breeding season practically in excess. Miillcr

also observed that the relative number of the two sexes in some
species differed much in different localities. But as H. Miiller has
himself remarked to me, these remarks must be received with
some caution, as one sex might more easuy escape observation than
the other. Ilius his brother Fritz Muller has noticed in Brazil that

the two sexes of the same species of bee sometimes frequent different

kinds of flowers. With respect to the Orthoptera, I know hardly
anything about the relative number of the sexe^) : Kbrte,** however,
says th^ out of 500 locusts which he examined, the mules were to

the females as five to six. With the Neuroptera, Mr. Walsh states

that in many, but by no means in all the species of the Odonatous
group, there is a great overplus of males : in the genus Hetscrina, also,

the males are generally at least four times as numerous as the females.

In certain species in the genus Gomphus the males are equally in

excess, whilst in two other q)ecies, the females are twice or thrice

as numerous as the males. In some European species of Psocus
thousands of females may be collected without a single male, whilst
vnth other species of the same genus both sexes are common.** In
Englan^ Mr. MacLachlan has captured hundreds of the female
Apalania muliebris, but has never seen the male; and of Moreus
huemalU only four or five males have been seen here.** With most
or these species (excepting the Tenthrodinss) there is at present no
evidence that the females are subject to parthenogenesis ; and thus wo
see how ignorant we are of the causes of the apparent discrepancy in

the proportion of the two sexes.

In the other Classes of the Articulate I have been able to oolleot still

•• WaUh, in * The American En- derheuichrecke,' 1828, p. 20.

tomologist,’ vol. i. 1869, p. 103. ** * Observations on N. American
F. Smith, * Record of Zoological Neuroptera,* by H. Hagen and B. D.

literature,’ 1867, p. 328. Walab, ^ F^oc. £nt. Soc. Phila-
** * Farm Insecta,* pp. 45-46. delphia,’ Oct. 1863, pp. 168, 223,

‘ Anwendung der Darwinschen 239.

Lehie Verb. d. n. V. Jahrg. xxiv.* •• ‘Proc. Ent. Soc. London,* Fsk
** ‘Die Stricb, Zng oder Wan- 17, 1868.
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1m8 informatiDn. With Spiders, Mr. Blaokwall, who has carefhlly
attended to this class during many years, writes to me that the males
from their more erratic habits are more commonly seen, and therefore
appear more numerous. This is actually the case with a few species

;

but he mentions several species in six genera, in which the females
appear to be much more numerous than the males.*^ The small size of
the males in comparison with the females (a peculiarity which is some*
times carried to an extreme degree), and their widely different appear*
ance, may account in some instances for their rarity in collections.”^

Some of the lower Crustaceans ar(i able to propagate their kinc.

asexually, and this will account for the extreme rarity of the males

:

thus Von Siebold*® carefully examined no less than 13,000 specimens of
Apus from twenty-one localities, and amongst these he found only
819 males. With some other forms (as Tanais and Cypris), as Fritz
Muller informs me, there is reason to believe that the males are much
shorter-lived Ihan the females ; and this would explain their scarcity,

supposing the two sexes to be at first equal in number. On the other
hand, Muller has invariably taken far more males than females of the
Diastylidffl and of Gypridina on the shores of Brazil; thus with a
species in the latter genus, 63 specimens caught the same day included
57 males; but he suggests that this preponderance may be due tc

some unknown difference in the habits of the two sexes. With one
of the higher Brazilian crabs, namely a Gelasimus, Fritz Miillei

found the males to be more numerous than the females. According
to the laiige experience of Mr. O. Spence Bate, the reverse seems tc

be the caso with six common Briti^ crabs, the names of which he

has given me.

The proportion of the sexes in relation to natural selection.

There is reason to auspect that in some cases man has by
selection indirectly influenced his own sex-prodneing powers.

Certain women tend to produce during their whole lives more
children of one sex than of the other : and the same holds good

of many animals, for instance, cows and horses ; thus Mr. Wright

of Yeldersloy House informs me that one of his Arab mares,

though put seven times to different horses, produced seven

fillies. Though I have very little evidence on this head, analogy

would lead to the belief, that the tendency to produce either

sex would be inherited like almost every other peculiarity, foi

instance, that of producing twins; and concerning the alx)V4

tendency a good authority, Mr. J. Powning, has communicated

to me facts which seem to prove that this does occur in certaii;

fanniliAg of short-horn cattle. CoL Marshall ^ has recently found

on careful examination that the Todas, a hill-tribe of India,

•* Another great authority with 0. P. Cambridge, as quoted ii

resjTiect to this class. Prof. Thorell of ‘Quarterly Journal of Science,

(Jpsala (‘ On European Spiders,' 1868, p. 429.

1869-70, part i. p. 205) speaks as if ‘ Beitrage zur Parthenogenesis,

female spiders were generally com- p. 174.

moner than the males.
•* ‘The Todas,* 1873. pp. )00

•* See, on this subject, Mr. Ill, 194, 196.
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oonsist of 112 males and 84 females of all ages—that is in a ratio

of 188*8 males to 100 females. The Todas, who are polyandrons

in their marriages, daring former times invariably practised

female in&nticide ; but this practice has now been discontinaed

for a considerable period. Of the children bom within late ycai*s,

the males are more nomerous than the females, in the proportion

of 124 to 100. Colonel Marshall accounts for this fact in the

following ingenious manner. ** Let us for the purpose of illustra-

"tion take three families os representing an average of the

‘^entire tribe; say that one mother gives birth to six daughters

and no sons ;
a second mother has six sons only, whilst the

**
third mother has three sons and three daughters. The first

** mother, following the tribal custom, destroys four daughters
and preserves two. The second retains her six sons. The third

“ kills two daughters and keeps one, as also her three sons. Wo
** have then from the three families, nine sons and three daughters,

“with which to continue the breed. But whilst the males
“ belong to families in which the tendency to produce sons is

“ great, the females are of those of a converse inclination. Thus
“ the bias strengthens with each generation, until, as we find,
“ families grow to have habitually more sons than daughters.”

That this result would follow from the above form of infanticide

seems almost cei tain
;
that is if we assume that a sex-producing

tendency is inherited. But as the above numbers are so ex-

tremely scanty, I have searched for additional evidence, but
cannot decide whether what I have found is trustworthy;
nevertheless the facts are, perhaps, w’orth giving. The Maories of

New Zealand have long practistd infanticide
; and Mr. Fenton**

states that he “ has met with instances of women who have de-

«<stroyed four, six, and even seven children, mostly females.
* However, the universal testimony of those best qualified to
“ judge, is conclusive that this custom has for many years been
• almost extinct. Probably the year 1835 may be named as the
“ period of its ceasing to exist,” Now amongst the "Sew Zea-
landers, as with the Todas, male births are considerably in excess.

Mr. Fenton remarks (p, 30;, “ One fact is certain, although the
“ exact period of the commencement of this singular condition of
“ the di^roportion of the sexes cannot bo demonstratively fixed,
“ it 18 quite clear that this course of decrease was in full opc’ra-
“ tion during the years 1830 to 1844, when the non-tidult

“ population of 1844 was being produced, and has continued
“ with great energy up to the present time." The following

statements are taken from Mr. Fenton (p. 26), but as the numbers
** * AboTUcinal InbabitasU of New Zealand

; Govomment Report/ 185^
p. 36.
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are not largOi and as the census was not accurate, uniform

results cannot be expected. It should be borne in mind in this

and the following cases, that the normid state of every population

is an excess of women, at least in all civilised countries, chiefly

owing to the greater mortality of the male sex during youth, and

partly to accidents of aU kinds later in life. In 1858, tho

native population of New Zealand was estimated as consisting

of 31,667 moles and 24,803 females of all ages, that is in the

ratio of 130*3 males to 100 females. But during this same year,

and in certain limited districts, the numbers were ascertained

with much care, and the moles of all ages were here 758

and the females 616 ;
that is in the ratio of 122*2 males to 100

lemales. It is more imjx)rtant for us that during this same

year of 1858, the non-aduU males within the same district

were found to be 178, and the non-adult females 142, that is in

tho ratio of 125*3 to 100. It may be added that in 1844, at

which period female infanticide had only lately ceased, the

non-advlt males in one district were 281, and the non-adult

females only 194, that is in the ratio of 144*8 males to 100 females.

In the Sandwich Islands, the males exceed the females in

number. Infanticide was formerly practised there to a frightful

extent, but was by no means confined to female infants, as

is shewn by Mr. Ellis,*** and as I have been informed by Bishop

Staley and the Eev. Mr. Coan. Nevertheless, another apparently

trustworthy writer, Mr. Jarves,*^ whose observations apply to

the whole archipelago, remarks :
—" Numbers of women are to

“ bo found, who confess to the murder offrom three to six or eight

children;” and he adds, '' females from being considered le^
** useful than males were more often destroyed.” From what is

known to occur in other parts of the world, this statement is

probable ;
but must be received with much caution. The

practice of infanticide ceased about the year 1819, when idolatry

was abolished and missionaries settled in tho Islands. A eyeful

census in 1839 of the adult and taxable men and women in the

island of Kauai and in one district of Oahu (Jarves, p. 4B4),

gives 4723 males and 3776 females; that is in the ratio of

125*08 to 100. At the same time the number of males under

fourteen years in Kauai and under eighteen in Oahu was 1797,

and of females of the same ages 1429 ;
and here we have the

ratio of 125*75 males to 100 females.

In a census of all the islands in 1850,** the males of all ages

»• ‘Narrative of a Tour through •• This is given in the Rev. H. T.

Hawaii,’ 1826, p. 298. Cheever’s ‘Lite in the Sandwich

* History of the Sandwich lands,* 1851, p. 277.

blands,* 1843, p. 93. /
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amount to 86^2, and the females to S3^28| or as 109*49 to

100. The males under seTenteen years amounted to 10 and

the females under the same age to 9593, or as 112*3 to 100.

From the census of 1872, the proportion of males of all agei^

(including half-eastes) to females, is as 125*36 to 100. It must

be borne in mind that all these returns for the Sandwich

Idands give the proportion of living males to living females,

and not of the births ; and judging from all civilised countries

the proportion of males would have been considerably higher it

the numbers had referred to births.*^

From the several foregoing cases we have some reason to

believe that infanticide practi^ in the manner above explained,

tends to make a male-producing race ; but I am far from sup-

posing that this practice in the case of man, or some analogous

process with other species, has been the sole determining cause

of an excess of males. There may be some unknown law leading

to this result in decreasing races, which have already become
somewhat infertile. Besides the several causes previously

** Dr. Coulter, in describing on this subject from the breeding

(< Journal R. Geograph. Soc.,* vol. of dogs; inasmuch as in most breeds.

T. 1835, p. 67) the state of Cali- with the exception, perhaps, of

fomia about the year 1830, says greyhounds, many more female

that the natives, reclaimed by the puppies are destroyed than males,

Spanbh missionaries, have nearly just as with the Tcda infants. Mr.
all perished, or are perishing, al« Cnpples assures me that this U
though well treated, not driven usual with Scotch deer-hounds,

from their native land, and kept Unfortunately, 1 know nothing ol

from the use of spirits. He at- the proportion of the sexes in any
tributes this, in great part, to the breed, excepting greyhounds, and
undoubted fact that the men greatly there the male births are to the

exceed the women in number; but female as 110*1 to 100. Now from
he does not know whether this is enquiries made from many breeders,

due to a failure of female offspring, it seems that the females are

or to more females dying during in some respects more esteemed,

early youth. The latter alternative, though otherwise troublesome
; and

according to all analogy, is very it does not appear that the female

improbable. He adds that **in- puppies of the best-bred dogs are
** fanticide, properly so called, is systematically destroyed more than
^ not common, though very fre- the males, though this doessometimes
** quent recourse is had to abor- take place to a limited extent. There-
**

tion.** If Dr. Coulter is correct fore 1 am unable to decide whether
about infanticide, this case cannot we can, on the above principles, ac-

he advanced in support of Col. count for the preponderance of male
Jlarshall’s view. From the rapid births in greyhounds. On the other

decrease of the reclaimed natives, hand, we have seen that with
we may suspect that, as in the horses, cattle, and sheep, which are

cases lately given, their fertility too valuable for the young of either

has been dimini^ied firom changed sex to be destroyed, if there b any
habits of life. difference, the temalet are slightly

1 had hoped to gain some light in excess
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landed to, the greater facility of parturition amongst saTages,

and the less consequent injury to their male infants, would
tend to increase the proportion of liye-bom males to females.

There does not, however, seem to be any necessary connection

between savage life and a marked excess of males; that is if we
may judge by the character of the scanty oflBspring of the lately

existing Tasmanians and of the crossed of^ring of the Tahitians

now inhabiting Norfolk Island.

As the males and females of many a.TiiTnn.lR differ somewhat in
habits and are exposed in different degrees to danger, it is

probable that in many cases, more of one sex than of the other
are habitually destroyed. But as far as I can trace out the com-
plication of causes, an indiscriminate though large destruction

of either sex would not tend to modify the sex-producing power
of the species. With strictly social animals, such as bees or ants,

which produce a vast number of sterile and fertile females in

comparison with the males, and to whom this preponderance is

of paramount importance, we can see that those communities
would flourish best which contained females having a strong

inherited tendency to produce more and more females
;
and in

such cases an unequal sex-producing tendency would be ulti-

mately gained through natural selection. With animals living

in herds or troops, in which the males come to the front and
defend the herd, as with the bisons of North America and certain

baboons, it is conceivable that a male-producing tendency might
be gain^ by natural selection ; for the individuals of the better

defended herds would leave more numerous descendants. In

the case of mankind the advantage arising from having a pre-

ponderance ofmen in the tribe is supposed to be one chief cause

of the practice of female infanticide.

In no case, as far as we can see, would an inherited tendency

to produce both sexes in equal numbers or to produce one sex

in excess, be a direct advantage or disadvantage to certain

individualB more than to others ; for instance, an individual

with a tendency to produce more males than females would not

succeed better in the battle for life than an individual with an

opposite tendency ; and therefore a tendency of this kind could

not be gained through natural selection. Nevertheless, there are

certain animals (for instance, fishes and cirripedes) in which two
or more males appear to be necessary for the fertilisation of the

female
; and the males accordingly largely preponderate, but it

is by no means obvious how this male-producing tendency could

have been acquired. I formerly thought that when a tendency

to produce the two sexes in equal numbers was advantageous to

the qpeoies, it would follow from natural selection, but I now
s 2
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see that the whole iiroblemis so intricate that it is safer to leave

its salnticm for the fatnre.

CHAPTER IX.

.SSOONDAST SXXOAL CaABAOTKBB IN THB LOWKB Cl.ASaKS OV
TEX Aniual Einodon.

These characters absent in the lowest classes—Brilliant coloui*8—Moliuhca
—^Annelids—Crustacea, secondary sexual characters strongly developed

;

dimorphism ;
colour ; characters not acquired before maturity—Spiders,

sexual colours of
;
stridulation by the males—^Myriapoda.

With ftniiriftlg belonging to the lower classes, the two sexes

are not rarely united in the same individual, and therefore

secondaiy sexual characters cannot be developed. In many
cases where the sexes are separate, both are permanently at-

tached to some support, and the one cannot search or struggle

for the other. Moreover it is almost certain that these animals

have too imperfect senses and much too low mental powers, to

appreciate each other’s beauty or other attractions, or to feel

rivalry.

Hence in these classes or sub-kingdoms, such as the Protozoa,

Coelenterata, Echinodermata, Scolecida, secondary sexual cha-

racters, of the kind which we have to consider, do not occur; and
this fact agrees with the belief that such characters in the

higher classes have been acquired through sexual selection,

which depends on the will, desire, and choice of either sex.

Nevertheless some few apparent exceptions occur; thus, as I

hear from Dr. Baird, the males of certain Entozoa, or internal

parasitic worms, differ slightly in colour from the females
;
but

we have no reason to suppose that such differences have been

augmented through sexual selection. Contrivances by which the

male holds the female, and which are indispensable for the

propagation of the species, are independent of sexual selection,

and have been acquired through ordinary selection.

Many of the lower animals, whether hermaphrodites or with

separate sexes, are ornamented with the most brilliant tints, or

are shaded and striped in an elegant manner
;
for instance, many

corals and sea-anemones (Actinim), some jelly-fish (Medusa),

Porpita, &c.), some Planarim, many star-fishes, Echini, Ascidians,

bnt we may conclude from the reasons already indicated,

namely the union of the two sexes in some of these animals, the

permanently affixed condition of others, and the low mental

powen of all, that such colours do not serve as a sexual

attzmotioD, and have not been acquired through sexual selectioiL
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It should be borne in mind that in no case have we snffi*

oient eyidence that colours haye been thus acquired, ex-
cept where one sex is much more biilliantlj or conspicuously
coloured than the other, and where there is no difference

in habits between the sexes sufficient to account for their

different colours. But the eyidence is rendered as complete
as it can eyer be, only when the more ornamented indiyi-

duals, almost always the males, yoluntarily display their

attractions before the other sex ; for we cannot belieye that such
display is useless, and if it be adyantageous, sexual selection

will almost inevitably follow. We may, however, extend this

conclusion to both sexes, when coloured alike, if their colours are

plainly analogous to those of one sex alone in certain other

specins of the same group.

How, then, are we to account for the beautiful or even
gorgeous colours of many animals in the lowest classes? It

appears doubtful whether such colours often serve as a protec-

tion
;
but that we may easily err on this head, will be acbnitted

by every one who reads Mr. Wallace's excellent essay on this

subject. It would not, for instance, at first occur to any one
that the transparency of the Medusae, or jelly-fiushes, is of the

highest service to them as a protection; but when we are

reminded by Hackel that not only the medusae, but many
floating mollusca, crustaceans, and even small oceanic fishes

partake of this same glass-like appearance, often accompanied
by prismatic colours, we can hardly doubt that they thus

escape the notice of pelagic birds and other enemies. M.
Giard is also convinced' that the bright tints of certain

sponges and ascidians serve as a protection. Conspicuous

colours are likewise beneficial to many animals as a warning to

their would-be devourers that they are distasteful, or that they

possess some special means of defence ; but this subject will be

discussed more conveniently hereafter.

We can, in our ignorance of most of the lowest animals, only

say that their bright tints result either from the chemical

nature or the minute structure of their tissues, independently 01

any benefit thus derived. Hardly any colour is finer than that

of arterial blood; but there is no reason to suppose that the

colour of the blo^ is in itself any advantage; and though it

adds to the beauty of the maiden’s cheek, no one w||l pretend

that it has been acquired for this purpose. So again with many
animals, especially the lower ones, the bile is richly coloured;

thus, as I am informed by Mr. Hancock, the extreme beauty of

the Eolidm (naked sea-slugs) is chiefly due to the biliary glands

* ‘ Archives de Zoolog. Oct. 1872, p. 563.
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being seen through the translnoent mtegmnents—^this beant/

bemg probably of no service to these animals. The tints of tho

decaying leaves in an American forest are described by every

one as gorgeous; yet no one supposes that these tints are

of the least advantage to the trees. Bearing in mind how many
substances closely analogous to natural organic compounds have

been recently formed by chemists, and which exhibit the most
splendid colours, it would have been a strange fact if substances

similarly coloui’ed had not often originated, independently of

any useful end thus gained, in the complex laboratory of living

organisms.

Tlve. sub-kingdom of the Mdlusca.—Throughout this great

division of the animal kingdom, as far as I can discover,

secondary sexual characters, such as we are here considiring,

lever occur. Nor could they be expected in the three lowest

classes, namely in the Ascidians, Polyzoa, and Brachiopods

(constituting the Molluscoida of some authors), for most of

these animals are permanently affixed to a support or have their

sexes united in the same individual. In the Lamellibranchiata,

or bivalve shells, hermaphroditism is not rare. In the next

higher class of the Gasteropoda, or univalve shells, the sexes are

either united or separate. But in the latter case the males

never possess special organs for finding, securing, or charming

the females, or for fighting with other males. As 1 am informed

by Mr. Gwyn Je&eys, the sole external difference between the

.sexes consists in the shell sometimes differing a little in form

;

for instance, the shell of the male periwinkle {Littorina littorea)

is narrower and has a more elongated spire than that of the

female. But differences of this nature, it may be presumed, are

directly connected with the act of reproduction, or with the

development of the ova.

The Gasteropoda, though cax)able of locomotion and furnished

with imperfect eyes, do not appear to be endowed with sufficient

mental powers for the members of the same sex to struggle

together in rivalry, and thus to acquire secondary sexual

characters. Nevertheless with the pulmoniferous gastorojxKis, or

land-snails, the pairing is preceded by courtship; for these

animals, though hermaphrodites, are compelled by their structure

to pair together. Agassiz remarks,^ ** Quiconque a eu Toccasion

d'obserlbr les amours des lima9ons, ne saurait mettre en doute
'' la seduction d^ployee dans les mouvements et les allures qui
** preparent et accomplissent le double embrassement de ces
** hermaphrodites." These animals appear also susceptible of

Dome degree of permanent attachment: an accurate obsonreri

* ^ De r£ip^ et de la Class.’ 1^., 1869, p. 106.
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Mr. Lonsdale, informs me that he placed a pair of land-snaOs,

(Jhlioi poma;tia), one of which was weakly, into a gmiLll and ill-

provid^ gard^ After a short time the strong and healthy
individual disappeared, and was traced by its track of aliTno

over a wall into an adjoining *wellHBtocked garden. Mr.
Lonsdale concluded that it had deserted its sickly mate; but
after an absence of twenty-four hours it returned, and apparently
communicated the result of its successful exploration, for both
then started along the same track and disappeared over the
waU.

Even in the highest class of the Mollusca, the Cephalopoda or

cuttlefishes, in which the sexes are separate, secondary sexual

characters of the present kind do not, as far as 1 can discover,

occur. This is a surprising circumstance, as these animals

possess highly-developed sense-organs and have considerable

mental powers, as will be admitted by every one who has watched
their artful endeavours to escape from an enemy.^ Certain

Cephalopoda, however, are characterised by one extraordinary

sexual character, namely, that the male element collects within

one of the arms or tentacles, which is then cast off, and clinging

by its sucking-discs to the female, lives for a time an independent
life. So completely does the cast-off arm resemble a separate

animal, that it was descrilied by Cuvier as a parasitic worm
under the name of Hectocotyle. But this marvellous structure

may be classed as a primary rather than as a secondary sexual

character.

Although with the Mollusca sexual selection does not seem to

have come into play; yet many univalve and bivalve shells,

such as volutes, cones, scallops, &c., are beautifully coloured

and shaped. The colours do not appear in most cases to be of

any use as a protection
; they are probably the direct result, as

in the lowest classes, of the nature of the tissues
;
the patterns

and the sculpture of the shell depending on its manner of

growth. The amount of light seems to be influential to a certain

extent ; for although, as repeatedly stated by Mr. Gwyn Jeffreys,

the shells of some species living at a profound depth are brightly

coloured, yet we generally see the lower surfaces, as well as the

parts covered by the mantle, less highly-coloured than tho

upper and exposed surfaces.^ In some cases, as with shells

* See, for instance, the account influence of light on the colours 01

which 1 have given in my * Journal a frondescent incrustation, de*

of Researches,* 1845, p. 7. posited by the surf on the coast*

* 1 have given (* Geolog. Obser- rocks of Ascension, and formed by
rations on Volcanic Islands,’ 1844, the solution of triturated sea^b^Uak

p. 53) a curious instance of the
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living amongst corals or brightly-tinted sea-weeds, the bright

colours may servo as a protection.* But that many of the nudi-

bianch mollusca, or sea-slugs, are as beautifiilly coloui*ed as any
shells, may be seen in Messrs. Alder and Hancock’s magnificent

work; and from information* kindly given me by Mr. Hancock,
it seems extremely doubtful whether these colours usually serve

as a protection. With some species this may be the case, as with
one kind which lives on the green leaves of algse, and is itself

bright-green. But many brightly-coloured, white or otherwise

conspicuous species, do not seek concealment
; whilst again some

equally conspicuous species, as well as other dull-coloured kinds,

live under stones and in dork recesses. So that with those nudi-

branch molluscs, colour appoi-ently does not stand in any close

relation to the nature of the places which they inhabit.

These naked sea-slugs are hermaphrodites, yet they pair

together, as do land-snails, many of which have extremely

pretty shells. It is conceivable that two hermaphrodites,

attracted by each other’s greater beauty, might unite and leave

offepring which would inherit their parents’ greater beauty.

But with such lowly-organised creatures this is extremely

improbable. Nor is it at all obvious how the ofiBspring from the

more beautiful pairs of hermaphrodites would have any ad-

vantage over the oflEspring of the less beautiful, so as to increase

in number, unless indeed vigour and beauty generally coincided.

We have not here the case of a number of males becoming

mature before the females, with the more beautiful males

selected by the more vigorous females. If, indeed, brilliant

colours were beneficial to a hermaphrodite animal in relation

to its general habits of life, the more brightly-tinted individuals

would succeed best ond would increase in number; but this

would be a case of natural and not of sexual selection.

Suh-kingdom of the Vermes: Glass, Annelida (or SecL-worms),

—

In this class, although the sexes, when separate, sometimes

differ from each other in characters of such importance that they

have been placed under distinct genera or even families, yet the

differences do not seem of the kind which can be safely at-

tributed to sexual selection. These animals are often beauti-

fully coloured, but as the sexes do not differ in this respect, we
are but little concerned with them. Even the Nemertians,

though so lowly organised, "vie in beauty and variety of

" colouring with any other group in the invertebrate scries;” yet

* Dr. Morse has lately discussed *Proc. Boston Soc. of Nat lliiL*

this subject in his paper on the rol. xiv., April, 1871.

Adaptive Coloration of Mollusca,
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Dr. McIntosh® cannot discover that these ooloniB are of any
service. The sedentary annelids become duller-colonred, ac-
cording to M. Quatrefoges/ after the period of reproduction; and
this I presume may be attributed to their less vigorous condition
at that time. All these worm-like animals apparently stand too
low in the scale for the individuals of either sex to exert any
choice in selecting a partner, or for the individuals of the same
sex to struggle together in rivalry.

Suh^Jeingdom of the Arihropoda: Class^ Crtietacea,—In this great

class we fiist meet with imdoubted secondary sexual characters,

often developed in a remarkable manner. Unfortunately the

habits of crustaceans are very imperfectly known, and we cannot
explain the uses of many structures peculiar to one sex. With the

lower parasitic species the males are of small size, and they

alone are furnished with perfect swimming-legs, antennsB and
sense-organs

;
the females being destitute of these organs, with

their bodies often consisting of a mere distorted mass. But
these extraordinary differences between the two sexes arc no
doubt related to +heir widely different habits of life, and con-

sequently do not concern us. In various crustaceans, belonging to

distinct families, the anterior antennae are furnished with peculiar

thread-like bodies, which are believed to act as smelling-organs,

and these are much more numerous in the males than in the

females. As the males, without any unusual development of

their olfactory organs, would almost certainly be able sooner or

later to find the females, the increased num^r of the smelling-

threads has probably been acquired through sexual selection, by

the better provided males having been the more successful in

finding partners and in producing offspring. Fritz Muller has

descril^d a remarkable dimorphic species of Tanais, in which the

male is represented by two distinct forms, which never graduate

into each other. In the one form the male is furnished with

more numerous smelling-threads, and in the other form with

more powerful and more elongated chel» or pincers, which serve

to hold the female. Fritz Muller suggests that these differencjes

between the two male forms of the same sj»ecies may have

originated in certain individuals having varied in the number o^

the smelling-threads, whilst other individuals varied in the

shape and size of their chela ; so that of the former, those which

were best able to find the female, and of the latter, those which

• See his beautiful monograph on ^ See M. Perrier, * TOriglne di

* British Annelids,* part i. 1873, THomrac d*apr^ Barwin,* ‘Rerui
K '* Bcientihque,* Feb. 1873, p. 868*
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TTere best able to hold her, have left the greatest number of
progeny to inherit their respectiye advantages.*
in Bome of the lower crustaceans, the right anterior antenna

of the male differs greatly in structure
from the left, the latter resembling in

its simple tapering joints the antennae
of the female. In the male the
modified antenna is either swollen in

the middle or angularly bent, or
converted (fig. 4) into an elegant,

and sometimes wonderfully complex,

prehensile organ.® It serves, as I hear
from Sir J. Lubbock, to hold the

female, and for this same purpose one
of the two posterior legs {h) on the

same side of the body is converted

into a forceps. In another family the

inferior or posterior antennas aro

** curiously zigzagged'* in the males

alone.

In the higher crustaceans the an-

terior legs are developed into chelae

or pincers; and these are generally

larger in the male than in the female,

—so much so that the market value of

the male edible crab ^Cancer pa^urus),

according to Mr. C. Spence i^te, is

a. of right .otorior
88 great 88 that of the fe-

letina of male, formiog a male. In many species the chelae are

h. pSteriw'^irlrf thoracic legs of Unequal size on the opposite side of
of male. the body, the right-hand one being, as

c. ittoo femae.
^ informed by Mr. Bate, generally,

though not invariably, the lai^est This inequality is also often

much greater in the male than in the female. The two chelae

of the male often differ in structure (figs. 5, 6, and 7), the

smaller one resembling that of the female. What advant^e is

gained by their inequality in size on the opposite sides of tho

• * Facts and Arguments for and Mag. of Nat. Hi-st.* rol. xi.

Darwin/ English translat. 1869, p. 1853, pi. i. and x.
;

and vol. xii.

20. Sec the previous discussion on (1853) pi. rii. See also Lubbock in

the olfactory threads. Sars has ‘Transact. Ent. Soc.* vol. iv. new
described a somewhat analogous scries, 1856-1858, p. 8. With re-

case (as quoted in ‘ Nature,' 1870, spect to the zig-zagged anteunse

j». 455) in a Norwegian crustacean, mentioned below, see Fritz Miiller,

the P^oporeia affitm. ‘ Facts and Arguments for Darwin/
• See Sir J. Lubbock in ‘Annals 1869, p, 40, foot-note.
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body, and by the inequality being much greater in the male than
in the female ; and why, when they are of equal size, both are

Fig. 5. Anterior part of body of Callianassa (from Milne-Kdwards'), showing the un-
equal and differently-constructfd right and left-hand chelaj of the male.

N.B—The artist by mistake has reversed the drawing, and made the left-hand chela
the largest.

Fig. 6. Fig. 7.

Fig. 6. Second leg ofmale Orchestia Tucuratinga (from Fritz MUUer).
Fig. 7. Ditto of female.

often much larger in the male than in the female, is not known.
As I hear from Mr. Bate, the cbelfle are sometimes of such length

and size that they cannot possibly be used for carrying food to the

mouth. In the males of certain fresh-water prawns (Palsemon)

the right leg is actually longer than the whole body.^® The
great size of the one leg with its chelse may aid the male in

fighting with his rivals; but this will not account for their

See a paper by Mr. C. Spence 585. I am greatly indebted to Mr.
Bate, with figures!, in ‘ Proc. Zoolog. Spence Bate for nearly all the above
Soc.’ 18G8, p. 363 ;

and on the statements with respect to the chela

nomenclature of the genus, ibid. p. of the higher crustaceans.
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inequalily in the female on the opposite sides of of the body. In
Gelasunns, according to a statement qnoted by Milne-£dwards,“
the male and the female live in the same burrow, and this

shews that they pair ; the male closes the mouth of the burrow
with one of its chelm, which is enormously developed ; so that

here it indirectly serves as a means of defence. Their main use,

however, is prol^bly to seize and to secure the female, and this

in some instances, as with Gkunmarus, is known to be the case.

The male of the hermit or soldier crab {Pagurm) for weeks
together, carries about the shell inhabited by the female.'^ The
sexes, however, of the common shore-crab (fiardnus mcmas), as

Mr. l^te informs me, unite directly after the female has moulted
her hard shell, when she is so soft that she would be injured it

seized by the strong pincers of the male ; but as she is caught
and carried about by tiie male before moulting, she could then be

seized with impunity.

Fritz Muller states that certain species of Melita are distin-

guished from all other omphipods by the females having “ the

coxal lamellffl of the penultimate pair of feet produced into

hook-like processes, of which the males lay hold with the
“ hands of the first pair.” The development of these hook-like

processes has probably followed from those females which were

the most securely held during the act of reproduction, having

left the largest number of offspring. Another Brazilian amphi-

pod (Orckestia Danvinii, fig. 8) presents a case of dimorphism,

like that of Tanais ; for there are two male forms, which differ

in the structure of their chelre.’* As either chela would certainly

suffice to hold the female,—for both are now used for this purpose,
—^the two male forms probably originated by some having varied

in one manner and some in another; both forms having derived

certain special, but nearly equal advantages, from their differently

shaped organs.

It is not known that male crustaceans fight together for the

possession of the females, but it is probably the case ;
for with

most animals when the male is larger than the female, he seems

to owe his greater size to his ancestors having fought

with other males during many generations. In most of the

orders, especially in the highest or the Brachyura, the male is

larger than the female
;
the parasitic genera, however, in which

the sexes follow different habits of life, and most of the £nto-

mostraca must be excepted. The chclte of many crustaceans are

‘Hist. Nat, des Crust.' tom. ii. of S Devon.'

1837, p. 50. Fritz Mfiller, ‘ Facts and Argo*
** Mr. C. Spence Bate, ‘ Brit, irenls for Darwin,* 1869, pp. 25-88

Assoc., Fourth Report on the Fsnns
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weapons well adapted for fighting. Thus when a Devil-crah

(P(yrtunu8 puher) was seen by a son of Mr. Bate fighting with v.

Carcinm masnas, the latter was soon thrown on its back, and had

every limb tom from its body. When several males of a Brazilian

Gelasimus, a species furnished with immense pincers, were

placed together in a glass vessel by Fritz Muller, they mutilated

and killed one another. Mr. Bate put a large male Carcinm

Fte. 8. Orchcstia Darwinli (from FriU Muller), showing the dlfFerently-constnicfce^

chehe of the two male forms.

nwEno* into a pan of water, inhabited by a female which wm
paired with a smaller male ;

but the latter was soon dispossessed.



2^0 The DescefU of Man. Paet n.

Mr. Bate adds, if they fought, the victory was a bloodless one,

" for 1 saw no wounds." This same naturabst separated a male

sand-ekipper (so common on our sea-shores), Oammarus marinmt
from its female, both of whom were imprisoned in the same
vessel with many individuals of the same species. Tho female,

when thus divorced, soon joined the others. After a time tho

male was put again into the some vessel
;
and ho then, after

swimming about for a time, dashed into the crowd, and without

any fighting at once took away his wife. This fact shews that

in the Amphipoda, an order low in the scale, tho males and
females recognise each other, and are mutually attached.

The mental powers of the Crustacea are probably lugher than

at first sight appears probable. Any one who tries to catch one

of the shore-crabs, so common on tropical coasts, will perceive

how wary and alert they are. There is a largo crab (Bir(/vs

IcUra), found on coral islands, which makes a thick bed of the

picked fibres of the cocoa-nut, at the bottom of a deep burrow.

It feeds on the fallen fruit of this tree by tearing off the husk,

fibre by fibre
;
and it always begins at that end where the thix3e

eye-like depressions are situated. It then breaks through one of

these eyes by hammering with its heavy front pincers, and
turning round, extracts the aiouminous core with its narrow

posterior pincers. But these actions are probably instinctive, b(»

that they would be performed as well by a young animal as by
an old one. The following case, however, can hardly be so con-

sidered : a trustworthy naturalist, Mr. Gardner,*^ whilst watching

a shore-crab (Gelasimus) making its burrow, threw some shells

towards the hole. One rolled in, and three other shells remained

within a few inches of the mouth. In about five minutes the

crab brought out the shell which hod fallen in, and carried it

away to tho distance of a foot ; it then saw the three other shells

lying near, and evidently thinking that they might likewise roll

in, carried them to the spot where it had laid tho first. It

would, I think, be difficult to distinguish this act from one

performed by man by the aid of reason.

Mr. Bate does not know of any well-marked case of difference

of colour in the two sexes of our British crustaceans, in which

respect the sexes of the higher animals so often differ. In some
cases, however, the males and females differ slightly in tint, but

Mr. Bate thin^ not more than may be accounted for by their

different habits of life, such as by the male wandering more
about, and being thus more exposed to the light. Dr. Power

* Travels in the Interior of 463, an account of the habits of the

Brazil,’ 1346, p. 111. 1 have given, Birgua.

in my ‘Journal of Besearohes,’ p.
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tried to distingnish by colour the sexes of the several species
which inhabit the Mauritius, but foiled, except with one species
of Squilla, probably S, stylifera, the male of which is described as
being '' of a beautiful bluish-green,” with some of the appendages
cherry-red, whilst the female is clouded with brown and grey,
" with the red about her much less vivid than in the male.”
In this case, we may suspect the agency of sexual selection.

From M. Bert's observations on Baphnia, when placed in a vessel

illuminated by a prism, we have reason to believe that even the
lowest crustaceans can distinguish colours. With Saphirina (an
oceanic genus of Entomostraca), the males are furnished with
minute shields or cell-like bodies, which exhibit beautiful

changing colours; these are absent in the females, and in

both sexes of one species.^® It would, however, be extremely
rash to conclude that these curious organs serve to attract the

females. I am informed by Fritz Muller, that in the female of a
Brazilian species of Gelasimus, the whole body is of a nearly

uniform greyish-brown. In the male the posterior part of the

cephalo-thorax is pure white, with the anterior part of a rich

green, shading into dark brown
;
and it is remarkable that these

colours are liable to change in the course of a few minutes—^the

white becoming dirty grey or even black, the green " losing much
of its brilliancy.” It deserves especial notice that the males do

not acquire their bright colours until they become mature. They
appear to be much more numerous than the females; they

differ also in the larger size of their chelsB. In some species of

the genus, probably in all, the sexes pair and inhabit the same
burrow. They are also, as we have seen/ highly intelligent

animals. From these various considerations it seems probable

that the male in this species has become gaily ornamented in

order to attract or excite the female.

It has just been stated that the male Glelasimus docs not

acquire his conspicuous colours until mature and nearly ready

to breed. This seems a general rule in the whole class in respect

to the many remarkable structural differences between the sexes.

We shall hereafter find the same law prevailing throughout the

great sub-kingdom of the Vertebrata; and in all cases it is

eminently dis^ctive of characters which have been acquired

through sexual selection. Fritz MtiUer” gives some striking

instances of this law; thus the male sand-hopper (Orchestia)

does not, until nearly full grown, acquire his large claspcrs,

” Mr. Cfc. Frasei, in ‘Proc. Zoo- *• Claus, ‘ Die freilebenden Cope,

log. Soe.* 1869, p. 3. lam indebted poden,* 1863, s. 35.

to Mr. Bate for Dr. Power’s sUte- ‘ Facts and Arguments,’

ment. p. 79.
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whidi are yeiy differently construoted from those of the female;

whilst yonng, his claspers resemble those of the female.

Glass, Arciknida (Spiders).—The sexes do not generally differ

much in colour, but the males are often darker than the females,

as may be seen in Mr. Blackwall’s xnagnificent work.^^ In some
species, however, the difference is conspicuous : thus the female

of SparcLsius smaragdulus is dullish green, whilst the adult male

has the abdomen of a fine yellow, with three longitudinal stripes

of rich red. In certain species of Thomisus the sexes closely

resemble each other, in others they differ much ; and analogous

cases occur in many other genera. It is often difficult to say

which of the two sexes departs most from the ordinary coloration

of the genus to which the species belong
;
but Mr. Blackwall

thinks that, as a genend rule, it is the male ; and Ganestrini

remarks that in certain genera the males can be specifically dis-

tinguished with ease, but the females with great difficulty. 1 am
informed by Mr. Blackwall that the sexes whilst young usually

resemble each other
;
and both often undergo great changes in

colour during their successive moults, before arriving at maturity.

In other cases the male alone appears to change colour. Thus
the male of the above bright-coloured Sparassus at first re-

sembles the female, and acquires his peculiar tints only when
nearly adult. Spiders are possessed of acute senses, and exhibit

much intelligence; as is well known, the females often shew
the strongest affection for their eggs, which they carry about

enveloped in a silken web. The males search eagerly for the

females, and have been seen by Ganestrini and others to fight for

possession of them.' This same author says that the union ofthe

two sexes has been observed in about twenty species ; and be

asserts positively that the female rejects some of the males who
court her, threatens them with open mandibles, and at last after

long hesitation accepts the chosen one. From these several

considerations, we may admit with some confidence that the

well-marked differences in colour between the sexes of certain

species are the results of sexual selection ;
though we have not

here the beet kind of evidence,—^the display by the male of his

ornaments. From the extreme variability of colour in the male
of some species, for instance of Theridion lineatum, it would
appear that these sexual characters of the males have not as yet

become well fixed Ganestrini draws the same conclusion from

* K History of the Spiden of Carattori lesanali secondarii devM

Britain,* 1S61-64. For the Arachnidi,’ in the *Atti della

CoUoering facts, see p)i. 77, 88, 102. Veneto-Trentina di Sc. Nst. Padora,
*9 Thla author has recently pub- toI. i. Fasc. 3, 1873.

biM a vahukle essay on the
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the fact that the males of certain species present two forms,
differing from each other in the size and length of their jaws

; and
this reminds ns of the above cases of dimorphic crustaceans.

The male is generallymuch smaller than the female, sometimes
to an extraordinary degree,“ and he is forced to be extremely

cautions in making his advances, as the female often carries her
coyness to a dangerous pitch. De Geer saw a male that " in the
** midst of his preparatory caresses was seized by the object of
** his attentions, enveloped by her in a web and then devoured, a
** sight which, as ho adds, filled him withhorror and indignation.”^*

The Rev. 0. P. Cambridge “ accounts in the foliowring manner
for the extreme smallness of the male in the genus Nephila.
“ M. Vinson gives a graphic account of the agile way in which
“ the diminutive male escapes from the ferocity of the female, by
“ gliding about and playing hide and seek over her body and
" along her gigantic limbs : in such a pursuit it is evident that
** the chances of escape would be in favour of the smallest males,
“ while the larger ones would fall early victims

;
thus gradually

“ a diminutive race of males would be selected, until at last they
“ would dwindle to the smallest possible size compatible with the
“ exercise of their generative functions,—in fact probably to the
" size we now see them, i.e., so small as to be a sort of parasite

upon the female, and either beneath her notice, or too agile and
loo small for her to catch writhout great difficulty.”

Westring has made the interesting discovery that the males

of several species of Theridion® have the power of making
a stridulating sound, whilst the females are mute. The ap-

paratus consists of a serrated ridge at the base of the abdomen,
against which the hard hinder part of the thorax is rubbed ;

and

of this structure not a trace can be detected in the females. It

deserves notice that several writers, including the well-known

arachnologist Walckenaer, have declared that spiders are attracted

by music.*^ From the analogy of the Orthoptera and Homoptera,

"• Aug. Vinson (‘ Araneides des

lies de la Reunion,’ pi. vi. figs. 1

and 2) gives a good instance of the
small size of the male, in Kpeira
nigra. In this species, as I may
add, the male is testaceous and the

female black with legp banded ith

red. Other even more striking

cases of inequality in size between
the sexes have been recorded
(‘ Quarterly Journal of Science,’

i868, July, p. 429); but I have
ot seen the original accounts.

** Kirby and Spence, * Introduc*

tion to Entomology,* vol. i. 1818,

p. 280.
** ‘ Proc. Zoolog. Soc.* 1871, p. 621.

-* Theridion (^AsagenOf Sund.)

serratipeSf 4^puiictatum et gutta^

turn; see Westring, in Kroyei,

* Naturhist. Tidskrift^’ vol. iv. 184*2-

1843, p. 349; and vol. ii. 1846-

1849, p. 842. See, also, for other

species, ‘Aranete Suecicse,* p. 184.
** Dr. H. H. van Zouteveen, in

his Dutch translation of this work
(vol. i. p. 444), has collected seTerai

cases.

T



274 Descent of Man^ Past II.

to be deBoribed in the next chapter, we may feel almost sure that

the stridulation serves, as Westring also believes, to call or to

excite the female; and this is tlm first case known to me in the

ascending scale of the animal kingdom of sounds emitted for

this purpose.**

Class, Myriapodn,—^In neither of the two orders in this class,

the millipedes and centipedes, can I find any well>markea

instances of such sexual differences as more particularly concern

us. In Glomeris limbata, however, and perhaps in some few

other species, the males differ slightly in colour from the females

;

but this Glomeris is a highly variable species. In the males of

the Diplopoda, the legs belonging either to one of the anterior or

of the posterior segments of the body are modified into pre-

hensile hooks which serve to secure the female. In some species

of lulus the tarsi of the male are furnished with membranous
suckers for the same purpose. As we shall see when we treat

of Insects, it is a much more unusual circumstance, that it is

the female in Lithobius, which is furnished with prehensile

appendages at the extremity of her body for holding the male.*®

CHAPTEE X.

SSOOKDABT SSXUAL ChABAOTSBS 07 INSECTS.

Diversified stractures possessed by the males for seizing the females---

Differences between the sexes, cf which the meaning is not understood

—

Difference in size between the sexes—^Thysanura—Diptera—Hemiptera
—Homoptera, musical powers possessed by the males alone—Orthoptern,

musical instruments of the males, much diversified in structure
;

pugnacity
;
colours—Neuroptera, sexual differences in colour—Hyrae-

nojitera, pugnacity and colours-^oleoptera, colours; furnished with
great horns, apparently as an ornament

;
battles

;
stridulating organs

generally common to both sexes.

In the immense class of insects the sexes sometimes differ in

their locomotive-organs, and often in their sense-organs, as in

the pectinated and beautifully plumose antennae of the males of

many species. In Chlo^n, one of the Ephemene, the male has

great pillared eyes, of which the female is entirely destitute.*

The ocelli are absent in the females of certain insects, as in the

* Hilgendcrf, however, has lately ‘Hist. Nat. des Insectes : Apteres,*

called attention to an analogous tom. iv. 1847, pp. 17, 19, 68.

structure in some of the higher ' Sir J. Lubbock, ‘ Transact,

emstaceans, which seems adapted Linnean Soc.* vol. zxv. 1866, p.

to produce sound
;
see ‘ Zoolo^cal 484. With respect to the Mu*

Becord,* 1869, p. 603. tillldx see Westwood, ‘ Modeii
** Wf Ickenaer et P. Oervaisi dais, of Insects,* voL iL p. 218.
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MutillidfB; and here the females are likewise wingless. Bui
we are chiefly concerned with structures by which one male is

enabled to conquer another, either in battle or courtship, through
his strength, pugnacity, ornaments, or music. The innumerable
contrivances, therefore, by which the male is able to seize the
female,may be briefly passed over. Besides the complex struct! res

at the apex of the abdomen, which ought perhaps to be ranked
as primary organs,^ it is astonishing,” as Mr. B. D. Walsh* has
remarked, " how many different organs are worked in by nature
" for the seemingly insignificant object of enabling the male to
" grasp the female firmly.” The mandibles or jaws are some-
times used for this purpose

;
thus the male Corydalis cornutus (a

neuropterous insect in some degree allied to the Dragon-flies, &c.)

has immense curved jaws, many times longer than those of the

female
;
and they are smooth instead of being toothed, so that

he is thus enabled to seize her without iiyury.'* One of the

stag-beetles of North America (^Lucanus elaphus) uses his jaws,

which are much larger than those of the female, for the same
purpose, but probably likewise for fighting. In one of the

sand-wasps {Ammoplnla) the jaws in the two sexes are closely

alike, but are used for widely different purposes : the males, as

Professor Westwood observes, are exceedingly ardent, seizing

their partners round the neck with their sickle-shaped jaws;”®

whilst the females use these organs for burrowing in sand-banks

and making their nests.

The tarsi of the front-legs are dilated in many male beetles, or

are furnished with broad cushions of hairs
; and in many genera

of water-beetles they are armed with a round flat sucker, so that

the male may adhere to the slippery body of the female. It is a

® These organs in the male often

differ in closely-allied species, and
afford excellent specific characters.

But their importance, from a fnne-

tional point of view, as Mr. R.

MacLachlan has remarked io me,
has probably been oyerrated. It

nas been suggested, that slight dif-

ferences in these organs would
sutfice to prevent the intercrossing

of well-marked varieties or incipient

species, and would thus aid in their

development. That this can hardly
be the case, we may infer from the
many recorded cases (see, for in-

instance, Bronn, * Geschi^te der
Natur,’ B. ii. 1843, s. 164; and
Westwood, ‘ Transact. £nt. Soc.’

fol. lit 1842, p. 195) of distinct

species having been observed in

union. Mr. MacLachlan informs

me (vide * Stett. £nt. Zeitung,’

1867, 8. 155) that when several

species of PhiyganidfiB, which pre-

sent strongly-pronounc^ differences

of this kind, were confined together

by Dr, Aug. Meyer, they coupled^

and one pair produced fertile ova.
• * The Practical Entomologist,*

Philadelphia, vol. ii. May, 1867,

p. 88.
« Mr. Walsh, ibid. p. 107.
* * Modem dassification of In-

sects,* vol. iL 1840, pp. 205, 206.

Mr. Walsh, who called my attention

to the double use of the jaws, says

that he has repeatedly observed

this fact.
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much more unusual circumstance that the female of some water-

beetles (Dytiscus) have their elytra deeply grooved, and in

Adlim sidcatus thickly set with hairs, as an aid to the male.

The females of some other water-

beetles (Hydroporus) have theii

elytra punctured for the same
purpose.® In the male of Crahro

crihrarius (fig. 9), it is the tibia

which is dilated into a broad
horny plate, with minute mem-
braneous dots, giving to it a sin-

gular appearance like that of a

riddle.'^ In the male of Pentho

(a genus of beetles) a few of the

middle joints of the antennae are

dilated and furnished on the in-

ferior surface with cushions of hair,

exactly like those on the tarsi of

the Carabidae, ** and obviously for

“ the same end.” In male dragon-

flies, “ the appendages at the tip

“ of the tail are modified in an

almost infinite variety of curious

patterns to enable them to em-
“ brace the nock of the female.”

Lastly, in the males of many in-

sects, the legs are furnished with peculiar spines, knobs or

spurs
;
or the whole leg is bowed or thickened, but this is by no

means invariably a sexual character ; or one pair, or all three

pairs are elongated, sometimes to an extravagant length.®

The sexes of many species in all the orders present differences,

of which the meaning is not understood. One curious case is

that of a beetle (fig. 10), the male of which has the left mandible

much enlarged; so that the mouth is greatly distorted. In

another Carabidous beetle, Eurygnathus,® we have the case.

• We have here a curious and * Introduction to Entomology,* vol.

inexplicable case of dimorphism, for iii. 1826, p. 305.

nome of the females of fonr Euro- ^ Westwood, ‘ Modern Class.* vol.

peau species of Dytiscus, and of

certain species of Hydroporus, have

their elytra smooth; and no inter-

mediate gradations between the

Kiilcated or punctured, and the quite

smooth elytra have K*en observe-J.

See Dr. H. Schanm, as quoted in

the ^Zoologist,* vol. v.-vi. 1847-48,

p. 1896. Aiso Kirby and Spence,

ii. p. 193. The following state-

ment about Penthc, and others in

inverted commas, are taken from

Mr. WaKh, ‘ Practical Entomolo-

gist,* Philadeij»hia, vol. li. ]>. 8S.

• Kirby and Spence, ‘ Introduct.*

&c., vol. lii. pp. 3:J2-33G.
• ‘ Insccta Madcrensia,* 1854, pi

2U.
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iinique as far as known to Mr. Wollaston, of the head of the
female being much broader and larger, though in a variable

degree, than that of the male. Any number
of such cases could be given. They abound
in the Lepidoptera: one of the most extra-

ordinary is tliat certain male butterflies

have their fore-legs more or less atrophied,

with the tibiae and tarsi reduced to mere ru-

dimentary knobs. The wings, also, in the two
sexes often differ in neuration,^® and some-
times considerably in outline, as in the Ari-

cons epituSj which was shewn to me in the

British Museum by Mr. A. Butler. The males

of certain South American butterflies have
tufts of hair on the margins of the wings,

and homy excrescences on the discs of the

posterior pair.^‘ Tn several British butter-

flies, as shown by Mr. Wonfor, the males alone

are in parts clothed with jDeculiar scales.

The use of the bright light of the female

glow-worm has been subject to much discus-

sion. The male is feebly luminous, as are the

larvse and even the eggs. It has been sup-

posed by some authors that the light serves to

frighten away enemies, and by others to

guide the male to the female. At last, Mr.

!^lt appears to have solved the difficulty

:

he finds tliat all the Lampyridae which ho has

tried arc highly distasteful to insectivorous

mammals and birds. Hence it is in accordance

with Mr. Bates’ view, hereafter to be explained,

that many insects mimic the Lampyridoo
closely, in order to be mistaken for them, and jq. Taphroderes

thus to escape destruction. He further be- distort us (much en-

licves that the luminous species profit by uilj^iaie f^iower

being at once recognised as unpalatable. figure, female.

It is probable that the same explanation may be extended to the

E. Doubleday, ‘ Annals and 74. Mr. Wonfor's observations arc

Mag. of Nat. Hist.* vol. i. 1848, p. quoted in ‘ Popular Science Keview>

379. I may add that the winsrs m 1868, p. 343.

certain Hymenoptora (see Shuckard, ‘The Naturalist in Nicaragua^'

‘Fossorial Hymenop.’ 1837, pp. 39- 1874, pp. 316-320. On the phoa-

43) difier in neuration according to phorescence of the eggs, see ‘ Annals
sex. and Mag. of Nat. Hist.* 1871,’ Nov«9

“ H. \V. Bates, a Jourrial of p. 37J.

Proc. hinn. Soc. vol. vi, !863, p.
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Elaters^ both sexes of which are highly luminous. It is not

known why the wings of the female glow-worm have not been

developed; but in her present state she closely resembles a

larva^ and as larrm are so largely preyed on by many animals,

we can understand why she has been rendered so much more
luminous and conspicuous than the male ;

and why the larvse

themselves are likewise luminous.

Difference in Size between the Sexes,

—

With insects of all kinds

the males are commonly smaller than the females; and this

difference can often be detected even in the larval state. So
considerable is the difference between the male and female

cocoons of the silk-moth {Bomhyx mori), that in France they are

separated by a particular mode of weighing.^ In the lower

classes of the animal kingdom, the greater size of the females

seems generally to depend on their developing on enormous
number of ova ; and this may to a certain ext^t hold good with

insects. But Dr, Wallace has suggested a much more probable

explanation. He finds, after carefully attending to the develop-

ment of the caterpillars of Bomhyx cynthia and yamamai^ and
especially to that of some dwarfed caterpillars reared from a

second brood on unnatural food, that in proportion as the in-

“ dividual moth is finer, so is the time required for its metamor-

^phosis longer; and for this reason the female, which is the
** larger and heavier insect, from having to carry her numerous

will be preceded by the male, which is smaller and has
“ less to mature.” Now as most insects are short-lived, and as

they are exposed to many dangers^ it would manifestly be ad-

vantageous to the female to be impregnated as soon as possible.

This end would be gained by the males being first matured in

large numbers ready for the advent of the females
; and this

again would naturally follow, as Mr A. B. Wallaco has re-

marked,^ through natural selection; for the smaller males

would be first matured, and thus would procreate a largo

number of offspring which would inherit the reduced size of

their male parents, whilst the larger males from being matured
later would leave fewer offspring.

There are, however, exceptions to the rule of male insects

being smaller than the females : and some of these exceptions are

intelligible. Size and strength would be an advantage to the

males, which fight for the possession of the females; and in

these cases, as with the stag-beetle (Lucanus), the males are

larger than the females. There are, however, other beetles

»• Boblnet, ‘Vm i Soie,' 1848, vol. v. p. 486.

p. 207. •* ‘ Journal fS Proc. £nt. Sco
** ^TrmsMCt. fiat. Soc.* 3rd aeries, Feb. 4th, 1867, p. Ixxi.
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which are not known to fight together, of which the males
exceed the females in size; and the meaning of this fact is not
known; but in some of these cases, as with the huge Dynastes
and Megasoma, we can at least see that there would be no
necessity for the males to be smaller than the females, in order

to be matured before them, for these beetles are not short-lived,

and there would be ample time for the pairing of the sexes. So
again, male dragon-flies (Libellulidse) are sometimes sensibly

larger, and never smaller, than the females;^® and as ]\Ir.

MacLachlan beUeves, they do not generally pair with the females
until a week or fortnight has elapsed, and until they have
assumed their proper masculine colours. But the most curious
case, shewing on what complex and easily-overlooked relations,

so trifling a character as difference in size between the sexes

may depend, is that of the aculeate Hymenoptera
;
for Mr. F.

Smith informs me that throughout nearly the whole of this

large group, the males, in accordance with the general rule, are

smaller than the females, and emerge about a week before them

;

but amongst the Bees, the males of Ayis mellifica^ Anthidium
manicatumf and Anthophora acervorum, and amongst the Fossores,

the males of the Methoca ichneumonides, are larger than the

females. The explanation of this anomaly is that a marriage

flight is absolutely necessary with these species, and the male
requires great strength and size in order to carry the female

through the air. Increased size has here been acquired in op-

position to the usual relation between size and the period of

development, for the males, though larger, emerge before the

smaller females.

We will now review the several Orders, selecting such facts

as more particularly concern ua The Lepidoptera (Butterflies

and Moths) will be retained for a separate chapter.

Order, Thysanura,—The members of this lowly organized

order are wingless, dull-coloured, minute insects, with ugly,

almost misshapen heads and bodies. Their sexes do not differ

but they are interesting as shewing us that the males pay

sedulous court to the females even low down in the animal

scale. Sir J. Lubbock says :
** it is very amnsing to see these

little creatures (^Smynthurus luteus) coquetting together. The
male, which is much smaller than the female, runs round her,

'' and they butt one another, standing face to face and moving

*• For this and other statements see p. 344.

on the size of the sexes, see Kirby * Transact. Linuean Soc,* VoL
and Spence, ibid. voL iil. p. 300 ;

xxvi. 1868, p. 296.

on the duration of life in insects,
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* backward and forward like two playful lambs. Then the

female pretends to run away and the male runs after her with
** a queer appearance of anger, gets in front and stands facing

** her again ;
then she turns coyly round, but he, quicker and

more active, scuttles round t^, and seems to whip her
" with his antennm ;

then for a bit they stand face to face,

play with their antennm, and scorn to be all in all to one

another.”

Order, Diptera (Flics).—The sexes differ little in colour. The
greatest difference, known to Mr. F. Walker, is in the genus

Bibio, in which the males are blackish or quite black, and the

females obscure brownish-orange. The genus Elaphomyia, dis-

covered by Mr. Wallace “ in Now Guinea, is highly remarkable,

as the males are furnished with horns, of which the females are

quite destitute. The horns spring from beneath the eyes, and
curiously resemble those of a stag, being either branched or pal-

mated. In one of the species, they equal the whole body in

length. They might be thought to he adapted for fighting, but

as in one species they are of a beautiful pink colour, edged with

black, with a pale central stripe, and as these insects have

altogether a very elegant appearance, it is perhaps more probable

that they serve as ornaments. That the males of some Diptera

fight together is certain ; for Prof. Westwood “ has several times

seen this with the Tipulse. The males of other Diptera ap-

parently try to win the females by their music: H. Muller

^

watched for some time two males of an Eristalis courting a

female; they hovered above her, and flew from side to side,

making a high humming noise at the same time. Gnats and

mosquitoes (Culicidmj also seem to attract each other by hum-
ming ;

and Prof. Mayer has recently ascertained that the hairs

on the antennas of the male vibrate in unison witli the notes of a

tuning-fork, within the range of the sounds emitted by the female.

The longer hairs vibrate sympathetically with the graver notes,

and the shorter hairs with the higher ones. Landois also asserts

that he has repeatedly drawn down a whole swarm of gnats by

uttering a particular note. It may be added that the mental

faculties of the Diptera are probably higher than in most other in-

sects, in accordance with their highly develoj^cd nervous system

** ‘ The Malay Archipelago, vol. See Mr. li. T. Lowne’s intercst-

tt. 1869, p. 313. ing work, ‘ On the Anatomy of the

* Modem Classification of In- Blow-Hy, Muscu vomitorio,' 1870, p.

sects,* vol. ii. 1840, p. 526. 14. He remarks (p. 33) that, “ the

Anwendnng, 4»., * Verb. d. n. ** captured flies utter a peculiar

V. Janrg.* p. 80. Mayer, in ** plaintive note, and that this sound
* American Naturalist,* 1874, p. 236. “ causes other flies to disappear.”
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Ordjer» Hemiptera (Field-Bugs).—Mr. J. W. Douglas, who has
particularly attended to the British species, has kindly givenme
an account of their sexual differences. The males of some species

are furnished with wings, whilst the females are wingless
; the

sexes differ in the form of their bodies, elytra, antennm and tarsi

;

but as the signification of these difforences are unknown, they

may be here passed over. The females are generally larger and
more robust than the males. With British, and, as far as

Mr. Douglas knows, with exotic species, the sexes do not
commonly differ much in colour; but in about six British

species the male is considerably darker than the female, and
in about four other species the female is darker than the male.

Both sexes of some species are beautifully coloured; and as

these insects emit an extremely nauseous odour, their con-

spicuous colours may serve as a signal that they are unpalat-

able to insectivorous animals. In some few cases their colours

appear to be directly protective : thus Prof. Hoffmann informs

me that he could hardly distinguish a small pink and green

species from the buds on the trunks of lime-trees, which this

insect frequents.

Some species of Reduvidse make a stridulating noise
; and, in

the case of Pirates stridulus, this is said “ to be effected by the

movement of the neck within the pro-thoracic cavity. Accord-

ing to Westring, Reduvius personatus also stridulates. But I
have no reason to suppose that this is a sexual character, ex-

cepting that with non-social insects there seems to be no use

for sound-producing organs, unless it be as a sexual call

Order, Homoptera,—Every one who has wandered in a tropi-

cal forest must have been astonished at the din made by the

male Oicadm. The females are mute; as the Grecian poet

Xenarchus says, “ Happy the Cicadas live, since they all have
** voiceless wives.” The noise thus made could be plainly heard

on board the Beagle,” when anchored at a quarter of a mile

from the shore of Brazil
;
and Captain Hancock says it can be

heard at the distance of a mile. The Greeks formerly kept, and

the Chinese now keep these insects in cages for the sake of

their song, so that it must be pleasing to the ears of some men.^

The Cicadidm usually sing during the day, whilst the Fulgorida

appear to be night-songsters. The sound, according to Landois,®*

*• Westwood, * Modern Class, of also, on the Fulgorida, Kirby and

Insects,’ vol. ii. p. 473. Spence, ‘ Introduct.* vol. ii. p. 401.
** These particulars are taken ** *i^itschrift fUr wissenschafi

.^oxn Westwooti’s * Modern Class, of Zuulog.’ B. xvii. 1867, s. 152-158.

Insectsi’ Tol. ii 1840, p. 422. See,
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is produced by the vibration ot the lips of the spiracles^ which

are set into motion by a current of air emitted from the tracheie

;

but this view has lately been disputed. Dr. Powell appears to

have proved ^ that it is produced by the vibration of a mem-
brane, set into action by a special muscle. In the living insect,

whilst stridulating, this membrane can be seen to vibrate ;
and

in the dead insect the proper sound is heard, if the muscle,

when a little dried and hardened, is pulled with the point of a

pin. In the female the whole complex musical apparatus is

present, but is much less developed than in the male, and is

never used for producing sound.

With respect to the object of the music. Dr. Hartman, in

speaking of the Cicada septemdedm of the United States, says,

“ the drums are now (June 6th and 7th, 1861) heard in all
** directions. This I believe to be the marital summons from
'' the males. Standing in thick chestnut sprouts about as high

as my head, where hundreds were around me, I observed the

females coming around the drumming males.'’ He adds, **
this

" season (Aug. 1868) a dwarf pear-tree ’in my garden produced
“ about fifty larva of Cic, pruinosa ; and I several times noticed
“ the females to alight near a male while he was uttering his

" clanging notes.” Fritz Muller writes to me from S. Brazil

that he has often listened to a musical contest between two or

three males of a species with a particularly loud voice, seated

at a considerable distance &om each other : as soon as one had
finished his song, another immediately began, and then another.

As there is so much rivalry between the males, it is probable

that the females not only find them by their sounds, but that,

like female birds, they are excited or allured by the male with

the most attractive voice.

I have not heard of any well-marked cases of ornamental

differences between the sexes of the Homoptera. Mr. Douglas

informs me that there are three British species, in which the

male is black or marked with black bands, whilst the females are

pale-coloured or obscure.

Order, Orthoptera (Crickets and Grasshoppers).—The males in

the three saltatorial families in this Order are remarkable for

ttidftZ vawrical powers, namely the Achetidse or crickets, the

JLiOonsiadm for which there is no equivalent English name, and ihe

Acridiidm or grasshoppers. The stridulation produced by some

^ ^Transact. New Zealand In- from a * Journal of the Doings of

ftitvte,* Tol. . 1873, p. 286. Cicada septemdecim ’ by Dr. Hart-
** I am indebted to Mr. Walsh man.

for having sent me this extract
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of the Looostidsd is so loud that it can be heard during the night

at the distance of a mile and that made by certain species is

not unmusical even to the human ear, so that the Indians on the

Amazons keep them in wicker cages. All observers agree that

the sounds serve either to call or excite the mute females. With
respect to the migratory locusts of Bussia, Korte has given‘s® an
interesting case of selection by the female of a male. The males
of this species {Pachytylui miyratorius) whilst coupled with the

female stridulate from anger or jealousy, if approached by other

males. The house-cricket when surpns^ at night uses its voice

to warn its fellows.^ In North America the Katy-did {Platy-

phyllum concavum^one&i the Locustidfe) is described as mount-
ing on the upper branches of a tree, and in the evening beginning
" his noisy babble, while rival notes issue from the neighbouring
“ trees, and the groves resound with the call of Katy^did-she-did

the live-long night.” Mr.

Bates, in speaking of the Euro-

pean field-cricket (one of the

AchetidfiB), says, ** the male has
** been observed to place him-

self in the evening at the
'' entrance of his burrow, and
** stridulate until a female ap-
** proaches, when the louder
** notes are succeeded by a

more subdued tone, whilst
** the successful musician ca-

resses with his antennse the
" mate he has won.”®^ Dr.

Scudder was able to excite one

of these insects to answer him,

by rubbing on a file with a
quill.®^ In both sexes a re-

markable auditory apparatus

has been discovered by Von Siebold, situated in the front legs.®®

Fig. 1 1 Grj’llus campcstris (from Lanilois).

Right-hand figure, under side of part of a
wing-nervure, much magnified, showing
the teeth, it.

LeU-hand figure, upper surface of wing-
cover, with the projecting, smooth nervure,

r, across w'hich the teeth arc scraped.

L. Guilding, ‘Transact Lmn.
Soc.' vol. XV. p. 154.

I state this on the authority

of Koppen, ‘ Ueber die Heuschrecken
in Siidrussland/ 1866, p. 32, for I

have in vain endeavoured to procure
Korte’s work.

Gilbert White, ‘Nat. Hist, of

Selbome,* vol. ii. 1825, p. 262.

Harris, ‘Insects of New Eng-

land,» 1842, p. 128.

‘The Naturalist on the Ama-

zons,* vol. i. 1863, p. 252. Mr.

Bates gives a very interesting dis-

cussion on the gradations in the

musical apparatus of the three

families. See also Westwood,

‘Modern Class.* vol. ii. pp. 445
and 453.

*2 ‘ Proc. Boston Soc. of Nat,

Hist.* vol. xi. April, 1868.
‘ Nouveau Manuel d*Anat

Comp.’ (French translat.), tom* i

1850, p. 567.
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In the three Families the sounds are differently produced. In

the males of the Achetidsa both wing-covers have the same
apparatus; and this in the field-cricket (Gryllus campestris,

fig. 11) consists, as described by Landois,®* of from 131 to 138

sharp, transverse ridges or teeth (rI) on the under side of one of

the nervures of the wing-cover. This toothed nervure is rapidly

scraped across a projecting, smooth, hard ner-

vure (r) on the upper surface of the opposite

wing. First one wing is rubbed over the

other, and then the movement is reversed.

Both wings are raised a little at the same
time, so as to increase the resonance. Jn

some species the wing-covers of the males are

furnished at the base with a talc-like plate.^"'

I here give a drawing (fig. 12) of the teeth on
the under side of the nervure of another

Fig. 12. Teeth of Ner- specics of Gryllus, viz., Q. domesticus. With
respect to the fonnation of these teeth. Dr.

Gruber has shewn that they have been de-

veloped by the aid of selection, from the minute scales and hairs

with which the wings and body are covered, and I came to the

same conclusion with respect to those of the Coleoptera. But
Dr. Gruber further shews that their development is in part

directly due to the stimulus from the friction of one wing over

the other.

In the Locustidro the opposite wing-covers differ from each

other in structure (fig. 13), and the action cannot, as in the

last family, be reven^. The left wing, which acts a? the

bow, lies over the right wing which serves as the fiddle. One
of the nervures (a) on the under surface of the former is

finely serrated, and is scraped across the prominent nervures

on the upper surface of the opposite or right wing. In our

British Fhasgonura viridimma it appeared to me that the

serrated nervure is rubbed against the rounded hind-corner

of the opposite wing, the edge of which is thickened, coloured

brown, and very sharp. In the right wing, but not in the left,

there is a little plate, as transparent as talc, sunuunded by

nervures, and called the speculum. In EphippUjer vitium, a

member of this same family, we have a curious subordinate

modification ; for the wing-covers are greatly reduced in size,

but '' the posterior part of the pro-thorax is elevated into a kind

‘Zeitschrift fi!r wi-ssenschaft. ‘Ueber der Tonapparat der

Zoolog/ B. xvii. 1867, s. 117. Locustiden, ein Bcitrag zum Dar-
** Westwood, * Modern Class, of winismus,* ‘Zeitsch. fur wisisensch.

Insects/ voi, i. p. 440. Zoolog.’ B. xxil 1872, p. 100.
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‘‘ of dome over the wing-covers, and which has probably the
^ effect of increasing the sound."^

Fig. 13. Clilorocoelus Tanana (from Bates), a, b Lobes of opposite wing-covers.

We thus SCO that the musical apparatus is more differentiated

or specialised in the Locustidse (which include, I believe, the

most powerful performers in the Order), than in the Achetidse,

in which both wing-covers have the same structure and the

same function.®® Landois, however, detected in one of the

Locustida), namely in Decticus, a short and narrow row of small

teeth, mere rudiments, on the inferior surfece of the right wing-

cover, which underlies the other and is never used as the bow.

I observed the same rudimentary structure on the under side oi

the right wing-cover in Phasgonura viridissima. Hence we may
infer with confidence that the Locustid» are descended from a
form, in which, as in the existing Achetidfe, both wing-covers

had serrated nervures on the under surface, and could be

indifferently used as the bow ;
but that in the LoenstidsB the

two wing-covers gradually became differentiated and perfected^

Westwood, ‘ Modern Class, of Insects,' vol. i. p. 453.

Landois, ‘ Zeitsch. f. wiss. Zoolog,* B. xvii. 1867, s. 121, 122.
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on the principle of the division of labour, the one to act ex-*

clusively as the bow, and the other as the fiddle. Dr. Gruber
takes the same view, and has shewn that rudimentary teeth are

commonly found on the inferior surface of the right wing. By
what steps the more simple apparatus in the Achetidfle originated,

we do not know, but it is probable that the basal portions of

the wing-covers originally overlapped each other as they do at

present; and that the friction of the nervures produced a

grating sound, as is now the case with the wing-covers of the

females.^ A grating sound thus occasionally and accidentally

made by the males, if it served them ever so little as a love-call

to the females, might readily have been intensified through
sexual selection, by variations in the roughness of the nervures

having been continually preserved.

In the last and third Family, namely the Acridiidse or

grasshoppers, the stridulation is produced in a very different

manner, and according to Dr. Scudder, is not so shrill as in the

preceding Families. The inner surface of the femur (fig. 14, r)

is furnished with a longitudinal row of minute, elegant, lancet-

shaped, elastic teeth, from 85 to 93 in number and these are

scraped across the sharp, projecting nervures on the wing-covers,

which are thus made to vibrato and resound. Harris^* says

that when one of the males
begins to play, he first bends
‘ the shank of the hind-leg

beneath the thigh, where it

is lodged in a furrow de-

signed to receive it, and
then draws the leg briskly

up and down. Ho does not

play both fiddles together,
** alternately, first upon

other.'*

many species, the base

' abdomen is hollowed
^ out into a great cavity which

Fig. 14. Hind-leg ofStPTiobothruspratorura: . ^
the Btridulating ridge ; lower figure, the IS believecl tO act aS a rc-

t^h forming the ri^, much magnified sounding board. In PncU-
(from Landola).

^ g African

genus belonging to the same family, wo meet with a new

»» Mr. Walsh also informs me “ wing-covers together.**

that he has noticed that the female *'* Landois, ibid. s. 113.

of the Platyphyllum concavum, ‘ Insects of New England,*

^ when captur^ makes a feeble 1842, p. 133.
' nating noise by shuffling her
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and remarkable modification; in the males a small notched

ridge projects obliquely from each side of the abdomen,

against which the hind femora are rubbed.^ As the male is

furnished with wings (the female being wingless), it is re-

markable that the thigl^ are not rubbed in the usual manner
against the wing-covers

;
but this may perhaps be accounted for

by the unusually small size of the hind-legs. I have not been

able to examine the inner surface of the thighs, which, judging

Fig. 15. Pnemnora (from spedmens in tbe Bntibh Museum) Upper figure, maie

lower figure, temale.

from analogy, would be finely serrated. The species of Pneumora
have been more profoundly modified for the sake of stridulation

than any other orthopterous insect ;
for in the male the whole

body has been converted into a musical instrument, being

« Westwood, ‘ Modern Classification,’ vol. i. p. 462.
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distended with air, like a great pellucid bladder, so as to

Increase the resonanca Mr. Trimen informs me that at the

Cape of Gk)od Hope these insects make a wonderful noise

during the night

In the three foregoing families, the females are almost always

destitute of an efSicient musical apparatus. But there are a few

exceptions to this rule, for Dr. Gruber has shewn that both

sexes of Ephippiger vitium are thus provided; though the organs

differ in the male and female to a certain extent Hence we
cannot suppose that they have been transferred from the male

to the female, as appears to have been the case with the secondary

sexual characters of many other animals. They must have been

independently develoi)ed in the two sexes, which no doubt

mutually call to each other during the season of love. In most
other Locustidse (but not according to Landois in Decticus) the

females have rudiments of the stridulatory organs proper to iho

male; from whom it is probable that these have been transferred.

Landois also found such rudiments on the under surface of the

wing-covers of the female Achetid®, and on the femora of the

female Acridiid®. In the Homoptera, also, the females have the

proper musical apparatus in a functionless state ; and we shall

hereafter meet in other divisions of the animal kingdom .with

many instances of structures proper to the male being present

in a rudimentary condition in the female.

Landois has observed another important fact, namely, that in

the females of the Acridiidse, the stridulating teeth on the

femora remain throughout life in the same condition in which

they first appear during the larval state in both sexes. In the

males, on the other hand, they become further developed, and
acquire their perfect structure at the last moult, when the insect

is mature and ready to breed
Prom the facts now given, we see that the means by which

the males of the Orthoptera produce their sounds are extremely

diversified, and are altogether different from those employed by
the Homoptera.'*® But throughout the animal kingdom wo
often find the same object gained hy the most diversified means

;

this seems due to the whole organisation having undergone mul-
tifarious changes in the course of ages, and as part after part

varied different variations were taken advantage of for the

same general purpose. The diversity cf means for producing

sound in the three families of the Orthoptera and in the

** Landois has recently found in moptera; and this is a surprising

oartain Orthoptera rndimentary fact. S<€ ^Zeitschr. filr wissensch.

•tmeiures closely similar, to the Zoolog.’ B. xxii. Heft 3, 1871, p
•o?ud-prod2ciBg organs it the Ho- 348.
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Homoptora, imptessos the mind with tho high importance ot these
structures to the males, for tho sake of calling or alluring the
females. Wo need feel no surprise at tho amount of modification

which tho Ortboptera have undergone in this respect, as we now
Know, from Dr. Scudder’s remarkable discovery,^^ that there has
oeen more than ample time. This naturalist has lately found
a fossil insect in the Devom*an formation of New Brunswick,
which is furnished with the well-known tympanum or stridU'
" lating appiiratus of the male Locustidm." The insect, though
in most respects related to the Neuroptera, appears, as is so often

the case with very ancient forms, to connect the two related

Orders of the Neuroptera and Orthoptera.

I have but little more to say on the Orthoptera. Some of the

species arc very pugnacious: when two male field-crickets

{Gryllus campestris) are confined together, they fight till one
kills the other; and the species of Mantis are described as

manoeuvring with their sword-like front-limbs, like hussars with
their sabres. The Chinese keep these insects in little bamboo
cages, and match them like game-cocks.*® With respect to

colour, some exotic locusts are beautifully ornamented; the

posterior wings being marked with red, blue, and black ; but as

throughout the Order the sexes rarely differ much in colour, it

is not probable that they owe their bright tints to sexual

selection. Conspicuous colours may be of use to these insects,

by giving notice that they are unpalatable. Thus it has been
observed that a bright-coloured Indian locust was invariably

rejected when offered to birds and lizards. Some cases, however,

are known of sexual differences in colour in this Order. The
male of an American cricket*"^ is described os being as white as

ivory, whilst the female varies from almost white to greenish-

yellow or dusky. Mr. Walsh informs me that the adult male of

Spectrum femoratum (one of tho Phasmidse) “is of a shining
“ brownish-yellow colour ;

the adult female being of a dull,

“ opaque, cinereous brown; the young of both sexes being green."

Laistly, I may mention that tho male of one curious kind of

cricket*® is furnished with “a long membranous appendag#
“ which falls over tho face like a veil ;” but what its use may be,

is not known.

** * Transact. Ent. Soc.’ 3rd series, Tl»e (Ecanthus nivalis, Harris,

vol. ii. (* Journal of Proceedings,' * Insects of New England,’ 1842, p.

p. 117.) 124. The two sexes of CE^. j^eZ/ttciduf

Westwood, * Modem Class, of of Europe differ, as 1 hear from
Insects,* vol. I. p. 427 ;

for crickets, Victor Cams, in nearly the SAint

p. 445. manner.
*• Mr. Ch. Home, in ‘Proc. Ent. ** •Platyblemnus : Westwood,

Soc May 3, 1869. p. xii. * Modern Ci.u?s.’ rol. i. p. 447.

U
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Order, Neuroptera,—Little need here be tsaid, except as to

colour. In the Ephemendse the sexes often differ slightly in

their obscure tints but it is not probable that the males are

thus rendered attractiye to the females. The Libollulidsd, or
dragon-flies, are ornamented with splendid green, blue, yellow,

and vermilion metallic tints ; and the sexes often differ. Thus,
as Prof. Westwood remarks,*® the males of some of the
AgrionidsB, " are of a rich blue with black wings, whilst the
females are fine green with colourless wings.” But in Agrion

Eamburti these colours are exactly reversed in the two sexes.®^

In the extensive N. American gqnusof Hetesrina, the mal(3S alone

have a beautiful carmine spot at the base of each wing. In
Anax Junius the basal part of the abdomen in the male is a vivid
ultramarine blue, and in the female grass-green. In the allied

genus Gomphus, on the other hand, and in some other genera,

the sexes differ but little in colour. In closely-allied forms

throughout tlie animal kingdom, similar cases of the sexes

differing greatly, or very little, or not at all, are of frequent

occurrence. Although there is so wide a difference in colour

between the sexes of many Libellulidm, it is often difficult to say

which is the more brilliant ; and the ordinary coloration of the

two sexes is reversed, as we have just seen, in one species of

Agrion. It is not probable that their colours in any case have

been gained os a protection. Mr. MocLachlan, who has closely

attended to this family, writes to me that dragon-flies—tho

tyrants of the insect-world—arc the least liable of any insect to

be attacked by birds or other enemies, and he l)elieves that their

bright colours serve as a sexual attraction. Certain dragon-flies

apparently are attracted by particular colours : Mr. Patterson

obwrved®* that the Agrionidie, of which the males are blue,

settled in numbers on the blue float of a fishing line
;
whilst two

other species were attracted by shining white colours.

It is an interesting fact, first noticed by Schelver, that, in

several genera belonging to two sub-families, tho males on first

emergence from the pupal state, are coloured exactly like tho

females; but that their bodies in a short time assume a con-

spicuous milky-blue tint, owing to the exudation of a kind of oil,

soluble in ether and alcohol. Mr. MacLachlan Ixilieves that in

the male of Libellula depressa this change of colour docs not occur

un til nearly a fortnight after the metamorphosis, when tho sexes

arc ready te pair.

^ B. D. Wahh, the ‘ Psendo-neu- indebted to thif naturalibt for the

r<^>ten of Illinois,’ in * Proc. £nt. following facts on HeUerina, Anai,

Soe. of Philadelphia,* 1862, p. 361. and Oomphns.
‘ Modem Class.* Tol. ii.'p. 37. *• ‘Transact. Ent Soc.* Tol. L

** Walsh, ibid. p. 381. i am 1836, p. IxzxL
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Certain species of Neurothemis present, according to Braner, “

a carious case of dimorphismi, somdof the females having ordinary
wings, whilst others have them very richly netted, as in the
•* males of the same sp^ies," Brauer explains the phenomenon
on Darwinian principles by the supposition that the close

' netting of the veins is a secondary sexual character in the

males, which has been abruptly transferred to some of the
' females, instead of, as generally occurs, to all of them.” Mr.
MacLachlan informs me of another instance of dimorphism
in several species of Agrion, in which some individuals are of

an orange colour, and these are invariably females. This is

probably a case of reversion
; for in the true LibellulsB, when

the sexes differ in colour, the females are orange or yellow;

so that supposing Agrion to be descended from some primordial

form which resembled the typical Libellulas in its sexual cha-

racters, it would not be surprising that a tendend|^ to vary in

this manner should occur in the females alone.

Although many dragon-flies are large, powerful, and fierce

insects, the males have not been observed by Mr. MacLachlan to

fight together, excepting, as he believes, in some of the smaller

species of Agrion. In another group in this Order, namely, the

Termites or white ants, both sexes at the time of swarming may
be seen running about, *' the male after the female, sometimes

two chasing one female, and contending with great eagerness
** who shall win the prize.”“ The Atropo^ puUatw'ius is said

to make a noise with its jaws, which is answered by other

individuals.®®

Order, Hymenoptera,—That inimitable observer, M. Fabre,®® in

describing the habits of Gerceris, a wosp-like insect, remarks that
" fights frequently ensue between the males for the possession of
‘‘ some particular female, who sits an apparently unconcerned
" beholder of the struggle for supremacy, and when the victory

is decided, quietly flies away in company with the conqueror.”

Westwood ®^ says that the males of one of the saw-flies (Tenthre-

din») have been found fighting together, with their mandibles
' locked.” As M. Fabro speaks of the males of Gerceris striving

to obtain a particular female, it may be well to bear in mind
that insects belonging to this Order have the power of recognising

** See abstract in the * Zoological See an interesting article^

Record* for 18G7, p. 450. ‘The Writings of Fabre,* in ‘Nat.

Kirby and Spence, ‘ Introdnct. Hibt. Review,* April 1862, p. 122. .

to Eatomology,* vol. ii. 1818, p. 3o. ‘ Journal of Proc. of Entomolog

Hc-seau, ‘ Les Faculty Men- Soc.* Sept. 7th, 1863, p. 169.

talew,* &c. Tom. i. p. 104.
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each other after long intervals of time, and are deeply uttachocL

For instance, Pierre Hubex% whoi^ accuracy no one doubts,

separated some ants, and when, after an interval of four months,

they met others which had formerly belonged to the same
community, they recognised and caress^ one another with their

antennae. Had they been strangers they would have fought

together. Again, when two communities engage in a battle, the

ants on the same side sometimes attiMsk each other in the general

confusion, but they soon perceive their mistake, and tlio one ant

soothes the other.**

In this Order slight differences in colour, according to sex, are

common, but conspicuous diffcarences are rare except iff the

family of Bees ;
yet both sexes of certain groups are so brilliantly

coloured—for instance in Chrysis, in which vermilion and

metallic greens prevail—that we are tempted to attribute the

result to skual selection. In the Ichneumonidse, according to

Mr. Walsh/® the males are almost universally lighter-coloured

than the females. On the other hand, in the Tenthredinidse the

males are generally darker than the females. In the Siricidie

the sexes frequently differ
;
thus the male of Birtx juvencus is

banded with orange, whilst the female is dark purple
; but it is

difficult to say which sex is the more ornamented. In Tremejn

colwmbee the female is much brighter-coloured than the male.

I am informed by Mr. F. Smith, that the male ants of several

species are black, the females being testaceoua

In the family of Bees, especially in the solitary species, as I

hear from the same entomologist, the sexes often (iffer in colour.

The males are generally the brighter, and in Bombus as well as in

Apathus, much more variable in colour than the females. In
Anthophora rttusa the male is of a rich fulvous-brown, whilst

the female is quite black : so are the females of several species

of Xylocopa, the males being bright yellow. On the other hand
the females of some species, as of Andrcena fulva, are much
brighter-coloured than the males. Such differences in colour

can hardly be accounted for by the males being defenceless and
thus requiring protection, whilst the females are well defended

by their stings. H. Muller, *® who has particularly attended to

the habits of bees, attributes these differences in colour in chief

part to sexual selection. That bees have a keen perception of

colour is certain. He says that the males search eagerly and
fight for the possession of the females

; and he accounts through

^ P. Haber, * Hecherches rnr lei Philadelphia,* 1866, pp. 2S8-230.

'Kwtin dci Foarmis,* 1810, pp. 150, ** * Anwo^ang der Barwioachea
166. Lehre auf Bieoen.* Vera. a. Oi

* Pioc. Entomolcg. Soc. of Jahrg. xzu.
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Bach contests for the mandibles of the males being in certain

species larger than those of the females. In some cases the

males are far more nnmerons than the females, either early

in the season, or at all times and places, or locally
; whereas the

females in other cases are apparently in excess. In some species

the more beautiful males appear to have been selected by the

females ; and in others the more beautiful females by the males.

Consequently in certain genera (Muller, p. 42), the males of the

several species differ much in appearance, whilst the females are

almost indistinguishable; in other genera the reverse occurs.

H. Muller believes (p. 82) that the colours gained by one sex

through sexual selection have often been transferred in a variable

degree to the other sex, just as the pollen-collecting apparatus
of the female has often been transferred to the male, to whom
it is absolutely useless.®^

Mutilla Europssa makes a stridulating noise ; and according to

Goureau “ both sexes have this power. He attributes the sound
to the friction of the third and preceding abdominal segments,

and I find that these surfaces are marked with very fine con-

centric ridges
;
but so is the projecting thoracic collar, into which

the head articulates, and tMs collar, when scratched with the

point of a needle, emits the proper sound. It is rather surprising

that both sexes should have the power of stridulating, as the

male is winged and the female wingless. It is notorious that

Bees express certain emotions, as of anger, by the tone of their

hununing; and according to H. Muller (p. 80), the males of

some species make a peculiar singing noise whilst pursuing the

females.

** M. Perrier in his article * la male grandfathers ? To take a case

lection sexuelled’aprfes Darwin *(‘Re- with ordinary animals as nearly

ue Scientifique,* Feb. 1873, p.868), parallel as possible: if a female ot

without apparently haring reflected any white quadruped or bird were
much on the subject, objects that as cixissed by a male of a black breed,

the males of social bees are known and the male and female oflkpring

to be produced from unfertilised were paired together, will it be

ora, they could not transmit new pretended that the grandchildren

characters to their male oflspring. would not inherit a tendency to

This is an extraordinary objection, blackness from their male grand-

A female bee fertilised by a male, fother? The acquirement of new
which presented some character fa- characters by the sterile worker-bees

cilitating the union of the sexes, or is a much more ditlicult case, but I

rendering him more attractive to have endeavoured to show in my
the female, would lay eggs which * Origin of Species,* how these sterile

would produce only females
;

but beings are subjected to the power ol

these young females would next natural selection,

year pi^uoe males ,
and will it be Quoted by Westwood, ‘ Modern

pretended that such males would Class, of Insects,* vol. ii. p. 314

not inherit the characters of their
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Order, Coleoptera (Beetles).—Many beetles are colonred so as

to resemble the surfaces which they habitually frequent, and
they thus escape detection by their enemies. Other species, for

instance diamond-beetles, ai*o ornamented with splendid colours,

which are often arranged in stripes, spots, crosses, and other

elegant patterns. Such colours can hardly serve directly as a

protection, except in the case of certain flower-feeding species

;

but they may serve as a warning or means of recognition, on the

same principle as the phosphorescence of the glow-worm. As
with beetles tlie colours of the two sexes are generally alike, we
have no evidence that they have*been gained through sexual

selection
;
but this is at least possible, for they may have been

developed in one sex and then transferred to the other; and
this view is even in some degree probable in those groups which
possess other well-marked secondary sexual characters. Blind

beetles, which cannot of course behold each other's beauty,

never, as I hear from Mr. Waterhouse, jun., exhibit bright

colours, though they often have polished coats
;
but the expla-

nation of their obscurity may be that they generally inhabit

caves and other obscure stations.

Some Longicorns, especially certain PrionidsB, offer an excep-

tion to the rule that the sexes of beetles do not differ in colour.

Most of these insects are large and splendidly coloured. The
males in the genus Pyrodes,®^ which I saw in Mr. Bates's col-

lection, are generally redder but rather duller than the females,

the latter being coloured of a more or less splendid golden-green.

On the other hand, in one species the male is golden-green, the

female being richly tinted with red and purple. In the genus

Esmeralda the sexes differ so greatly in colour that they have

been ranked as distinct species ; in one species both are of a

beautiful shining green, but the male has a red thorax. On the

whole, as far as I could judge, the females of those Prionidac, in

Pyrodes pulckerrmus^ in

which the sexes differ conspicuously,

Htis been described by Mr. Bates in

' Transact. Ent. Soc.* 18(W, p. 50.

I will specify the few other cases in

which 1 have heard of a difference

in colour between the sexes of

beetles. Kirby and Spence (*ln-

trodnet. to Entomology,’ toI. iii. p.

301) mention a Cantharis, Meloe,

Khagiom, and the Leptwra Ustacea

;

the male of the latter beine tes-

taceous, with a black thotaa, and
the female of a dull red ail ovei.

These two latter beetles belong to

the family of LoDgicoi*ns. Messrs
R. Trimen and W.iterhouse, jun.,

inform me of two I.nmellicorns,

viz., a Pentrichia and Tnchius, the

male of the latter being more
obscurely coloured than the female.

In Tillw eiongatus the male is black,

and the female always, as it is

believed, of a dark blue colour, with
a red thorax. The male, also, of

Orsfxlacna atroy as I hear from Mr.
Walsh, is black, the female (the

so-called 0. ruficollts) having a

• ufous thorax.
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which the sexes differ, are coloured more richly than the males,

and this does not accord with the common rule in regard to

colour, when acquired through sexual selection.

A most remarkable distinction between the sexes of many
beetles is presented by the great horns which rise from the head,

thorax, and clypeus of the males ; and in some few cases from

the under surface of the body. These horns, in the great family

of the Lamellicoms, resemble those of various quadrupeds, such

as stags, rhinoceroses, &c., and are wonderful both from their

size and diversified shapes. Instead of describing them, I have

given figures of the males and females of some of the more re-

markable forms. (Figs. 16 to 20.) The females generally ex-

hibit rudiments of the horns in the form of small knobs or

ridges
;
but some are destitute of even the slightest rudiment.

On the other hand, the horns are nearly as well developed in the

female as in the male of PhanoRm lancifer ; and only a little less

well developed in the females of some other species of this genus

and of Copris. I am informed by Mr. Bates that the horns do

not differ in any manner corresponding with the more important

characteristic differences between the several subdivisions of the

family : thus within the same section of the genus Onthophagus,

there are species which have a single horn, and others which

have two.



2g6 The Descent oj Man. PabtEL



Chaf.X CoUoptera. 297

Tn almost all cases, the boms are remarkable from their ex-
cessive variability; so that a graduated series can be fonned,
from the most highly developed males to others so degenerate
that they' can barely be distinguished from the females. Mr.
Walsh found that in Phancaus camiftsx the horns were thrice as
long in some males as in others. Mr. Bates, after examining
above a hundred males of Onthophagiis rangifer (fig. 20), thought
that he had at last discovered a species in which the horns did
not vary ;

but further research proved the contrary.

The extraordinary size of the horns, and their widely different

structure in closely-allied forms, indicate that they have been
formed for some purpose ; but their excessive variability in the
males of the same s];)6cies leads to the inference that this purpose
cannot be of a definite nature. The horns do not show marks of

friction, as if used for any ordinary work. Some authors sup-
pose®® that as the males wander about much more than the

females, they require horns as a defence against their enemies

;

but as the horns are often blunt, they do not seem well adapted
for defence. The most obvious conjecture is that they are used
by the males for fighting together; but the males have never

been observed to fight; nor could Mr. Bates, after a careful

examination of numerous species, find any sufficient evidence, in

their mutilated or broken condition, of their having been thus
used. If the males had been habitual fighters, the size of their

bodies would probably have been increased through sexual

selection, so as to have exceeded that of the females; but
Mr. Bates, after comparing the two sexes in above a hundred
species of the Copridm, did not find any marked difference in

this respect amongst well-developed individuals. In Lethrus,

moreover, a beetle belonging to the same great division of the

Lamellicorns, the males are known to fight, but are not provided

with horns, though their mandibles are much larger than those

of the female.

The conclusion that the horns have been acquired as ornaments

is that which best agrees with the fact of their having been so

immensely, yet not fixedly, developed,—as shewn by their extreme

variability in the same species, and by their extreme diversity in

closely-allied species. This view will at first appear extremely

improbable; but we shall hereafter find with many animals

standing much higher in the scale, namely fishes, amphibians,

reptiles and bhrds, that various kinds of crests, knobs, horns and

combs have been developed apparently for this sole purpose.

The males of Onitis furcifer (fig. 21), and of some other

** * Proc. Entomolog. Soc. of ** Kirby and Spence, ‘ Introdiict.

Philadelphia, 1864, p. 228 Intomolog.’ vol. iii. p. 300.
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species of the genus, are furnished with singular projections on
their anterior femora, and with a great fork or pair of horns on

the lower surface of the thorax. Judging
from other insects, these may aid the male
in clinging to the female. Although the

males have not even a trace of a horn on
the upper surface of the body, yet the fe-

males plainly exhibit a rudiment of a single

horn on the head (fig. 22, a), and of a crest

(U) on the thorax. That the slight thoracic

crest in the female is a rudiment of a pro-

jection proper to the male, though entirely

fig 21 . Onitis furcifer, absent in the male of this particular species,

is clear; for the female of lhtha% hiwn (a

genus which comes next to Onitis) has a

similar slight crest on the thorax, and the male bears a groat

projection in the same situation. So, again, there can hardly bo

a doubt that the little point (a) on the head of the female Onitis

Pig 22. Left-hand figure, male of Onitis furcifer, viewed laterally. Right-hand
figure, female, a. Rudiment of cephalic born, b. Trace of thoracic horn or crest.

furcifer, as well as on the head of the females of two or three

allied species, is a rudimentary representative of the cephalic

horn, which is common to the males of so many Lamelliconi

beetles, as in Phaaseus (fig. 18).

The old belief that rudiments have been created to complete

the scheme of nature is here so far from holding good, that we
have a complete inversion of the ordinary state of things in the

family. We may reasonably suspect tlmt the males originally

bore horns and transferred them tc the females in a rudimentary

condition, as in so many other Lamellicorns. Why the males

subsequently lost their horns, we know not
;
but this may have

been caused through the principle of compensation, owing to

the development of the large horns and projections on the lower

surface ;
and as these are confined to the males, the rudiments

of the upper horns on the females would not have been thus

ftbliterat^.
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The cases hitherto given refer to the Lamellicoms, but the
males of some few other beetles, belonging to two widely distinct

groups, namely, the CurculionidfiB and StaphylinidaB, are fur-

nished with horns—in the former on the lower surface of the
body,®* in the latter on the upper surface of the head and thorax.
In the StaphylinidaB, the horns of the males are extraordinarily

variable in the same species, just as we have seen with the
Lamellicoms. In Siagonium we have a case of dimorphism,
for the males can be divided into two sets, differing greatly
in the size of their bodies and in the development of their
horns, without intermediate gradations. Jn a species of Bledius
(fig. 23), also belonging to the StaphylinidaB, Professor Westwood

Fig. 23. Bledius taurus, magnified Left-hand figure, male ; right-hand figure female.

states that, ‘'male specimens can be found in the same locality
" in which the central horn of the thorax is very large, but the
" horns of the head quite rudimental ; and others, in which the

"thoracic hom is much shorter, whilst the protuberances on
" the head are long.”®^ Here we apparently have a case of

compensation, which throws light on that just given of the

supposed loss of the upper horns by the males of Onitis,

Law of Battle.—Some male beetles, which seem ill-fitted for

fighting, nevertheless engage in conflicts for the possession of

the females. Mr. Wallace®* saw two males of Leptorhynchus

angustatus, a linear beetle with a much elongated rostrum,
" fighting for a female, who stood close by busy at her boring.

* They pushed at each other with their rostra, and clawed and
" thumped, apparently in the greatest rage.” The smaller male,

however, " soon ran away, acknowledging himself vanquished.”

In some few cases male beetles are well adapted for fighting, by

possessing great toothed mandibles, much larger than those of

the females. This is the case with the common stag-beetle

{Lucanus cervm), the males of which emerge from the pupal

state about a week before the other sex, so that several may
often l>e seen pursuing the same female. At this season they

** Kirby and Spence, * Introduct. gonium in an intermediate condi*

Entomolog.* vol. iii. p. 329. tion, so that the dimorphism is not

* Modern Classification of In- strict,

sects,* vol. i. p. 172; Siagonium, ** ‘The Malay Archipelago,' vol.

p. 172. In the British Museum I li. 1869, p. 276. Riley, Sixth ‘Report

noticed one male specimen of Sia- on insects of Missouri,* 1874, p, llSi
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engage in fierce confiiots. When Mr. A. H. Davis^ enclosed

two males with one female in a box, the larger male seyerely

pinched the smaller one, until he resigned his pretensions. A
friend informs me that when a boy he often put the males

together to see them fight, and he noticed that they were much
bolder and fiercer than the females, as with the higher animals.

The males would seize hold of his finger, if held in front of

them, but not so the females, although they have stronger

jaws. The males of many of the Lucanidm, as well as of the

above-mentioned Leptorhynchus, are larger and more powerful

insects than the females. The two sexes of Lethrus cephalotcs

(one of the Lamellicoms) inhabit the same burrow; and the

male has larger mandibles than the female. If, during the

breeding-season, a strange male attempts to enter the burrow,

he is attacked ;
the female does not remain passive, but closes

the mouth of the burrow, and encourages her mate by con-

tinually pushing him on from behind
;
and the battle lasts until

the aggressor is killed or runs away."® The two sexes of another

Lamelbcom beetle, the Ateuchus cicatricoms, live in pairs, and

seem much attached to each other
; the male excites the female

town the balls of dung in which the ova are deposited
;
and if

she is removed, he becomes much agitated. If the male is

removed the female ceases all work, and os M. Brulerie'^^ believes,

would remain on the same spot until she died.

The great mandibles of the male Lucanidm are extremely

variable both in size and structure, and in this respect resemble

the horns on the head and thorax of many male Lamellicoms

amd Staphylinidm. A perfect series can be formed from the

best-provided to the worst-provided or degenerate males. Al-

though the mandibles of the common stag-beetle, and probably

of many other species, are used as efiScient weapons for fighting,

it is doubtful whether their great size can thus be accounted

for. We have seen that they are used by the Lucanus elaphm

of N. America for seizing the female. As they are so con-

spicuous and so elegantly branched, and as owing to their great

length they are not well adapted for pinching, the suspicion

has crossed my mind that they may in addition serve as an

ornament, like the horns on the head and thorax of the various

species above described. The male Chiasognathus Graniii of

8. Chile—a splendid beetle belonging to the same family—has

•• < Entomological Magazine,* vol. Quoted from Fischer, in ‘I>ict.

i. 1833, p. 82. See also on the Class, d’llist. Nat.* tom. x. p. 324.

coaflicti of this species, Kirby aod * Ann. Soc. Entomolog. France,

Spence, ibid. vol. iii. p. 314; and 1866, as quoted in Journal of

Westwood, ibid. vol. i. p. 187. Travel,’ by A. Murray, 1868, p. 186,
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enormously developed mandibles (fig. 24) ; he is bold and pug-
nacious ;

when threatened he faces round, opens his great jaws,

and at the same time stridulates loudly.

But the mandibles were not strong ^ 'V
enough to pinch my finger so as to t
cause actual pain. ^

Sexual selection, which implies the ^ i'jy
possession of considerable perceptive \ Vv /
jpowers and of strong passions, seems Jk I fj! \
to have been more effective with the

Lamellicoms than with any other

family of beetles. With some species

the males are provided with weapons I- Jr

for fighting; some live in pairs and
show mutual affection ; many have

the power of stridulating when excited

;

many are furnished with the most ex-

traordinary horns, apparently for the I i

sake of ornament
;
and some, which I

are diurnal in their habits, are gor- 7\
gcously coloured. Lastly, several of / \ / \
the largest beetles in the world belong t \ IS
to this family, which was placed by \ A J
Liim£eus and Fabricius at the head of / \

Stridulating organs —Beetles belong- ^ ^ \
ing to many and widely distinct ^ ^
families possess these organs. The ^ |v

sound thus produced can sometimes
be heard at the distance of several feet

^nn 4Mlr^ni
or even yards,'^^ but it is not comparable
with that made by the Orthoptera.

The rasp generally consists of a narrow,

shghtly-raised surface, crossed by very

fine, parallel ribs, sometimes so fine as

to cause iridescent colours, and having ^ i

a very elegant appearance under the 9

microscope. In some cases, as with ^ *1

lyphoeus, minute, bristly or scale-llko mluced. upper figure, male;

prominences, ANith which the whole lower figure, female,

surrounding surface is covered in approximately parallel

lines, could be traced passing into the ribs of the rasp. The

Westwood, ‘Modern Class.* Curcnlionida?,* ‘ Annnls and Mag. o1

rol. i. p. 184. Nat. Hist.’ vol. vi 1860, p. 14:.

Wollaston, ‘On certain Musical
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transition takes place by their becoming confluent and straight^

and at the same time more prominent and smooth. A hard
ridge on an adjoining part of the body serves as the scraper

for the rasp, but this scraper in some cases has been specially

modified for the purpose. It is rapidly moved across the rasp,

or conversely the rasp across the scraper.

Fig. 25. Necrophorus (from Lnndois) r The two rasps. Left-hand figure, part of

the rasp highly magnified.

These organs are situated in widely different positions. In

the carrion-beetles (Necrophorus) two parallel rasps (r, fig. 25)

stand on the dorsal surface of the fifth abdominal segment, each

rasp^^ consisting of 126 to 140 fine ribs. These ribs are scraped

against the posterior margins of the elytra, a small portion of

which projects beyond the general outline. In many Crioceridaj,

and in Clythra Arpunctata (one of the Chrysomeh’dae), and m some
TenebrionidflB, the rasp is seated on the dorsal apex of the

abdomen, on the pygidium or pro-pygidium, and is scraped in

the same manner by the elytra. In Heterocerus, which belongs

to another family, the rasps are placed on the sides of the

first abdominal segment, and are scraped by ridges on tlio

femora.’* In certain Curculionid® and Carabid®,” the parts

Landois, ‘Zeitschiift fur wiss.

Zoolog.' B. xvii. 1867, s. 127.

i am greatly indebted to Jfr.

G. R. Crotch for having sent me
manv prepared specimens of various

fieetlcs belonging to these three

families and to others, as well .ns for

valuable information. He believes

that the power of stridniation in

the Clythra has not been previously

observed, 1 am also much indebted

to Mr. E. W. Janson, for informa-

tion and specimens. I may add

that ray son, Mr. F. Darwin, finds

that iJcrmestes murinus stridulates,

but he searched in vain for the

apparatna. Bcolytus has lately

been described by Dr. Chapman as

a stridulator, in the * Entomolo-
gist's Monthly Magazine,' vol. vi. p,

130.

Schibdte, translated in ‘ Annals
and Mag. of Nat. EUst.* vol. xx,

1867, p. 37.
” Westringhas described (Kroyer,

‘Naturhist. Tidskrift,' B. ii. 18-lS-

49, p. 334) the stridulating organs

in these two, as well as in other

families. In the Carabidee 1 have
examined Llaphras tdiginosus and
Blethiaa multipunctatat sent to me
by Mr. Crotch. In Blethisa the

transverse ridges on the furrowed
border of the abdominal segment d«
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are completely reversed in position, for the rasps are seated on
the inferior surface of the elytra, near their apices, or along
their outer margins, and the edges of the abdominal segments
serve as the scrapers. In PeloMus Hermcmni (one of Dytiscidss

or water-beetles) a strong ridge runs parallel and near to the
sutural margin of the elytra, and is crossed by ribs, coarse in
the middle part, but becoming gradually finer at lK)th ends,
especially at the upper end; when this insect is held under
water or in the air, a stridulating noise is produced by the
-extreme horny margin of the abdomen being scraped against

the rasps. In a great number of long-horned beetles (Longi-
cornia) the organs are situated quite otherwise, the rasp being

on the meso-thorax, which is rubbed against the pro-thorax;

Landois counted 238 very fine ribs on the rasp of Cerambyx
heros.

Many Lamellicorns have the power of stridulating, and the

organs differ greatly in position. Some species stridulate very

loudly, so that when Mr. F. Smith caught a Trox sahuloms, a
gamekeeper, who stood by, thought he had caught a mouse

;

but I failed to discover the proper organs in

this beetle. In Geotrupes and Typhoeus a

narrow ridge runs obliquely across (r, fig. 2G)

the coxa of each hind-leg (having in G, ster-

corarCns 84 ribs), which is scraped by a
specially projecting part of one of the ab-

dominal segments. In the nearly allied Copris

lunaris, an excessively narrow fine rasp nms
along the sutural margin of the elytra, with

another short rasp near the basal outer mar-
gin; but in some other Coprini the rasp is

seated, according to Leconte,^* on the dorsal

surface of the al)domon. In Oryctes it is

seated on the pro-pygidium ;
and, according to

the same entomologist, in some other Djmastini, 26 Hind-iegof

on the under surface of the elytra. Lastly, Geotmpos stcrcora-

Westring states that in OmalopU'i hrunnea the

rasp is placed on the pro-sternum, and the Femur, t. Tibia

scrajKir on the meta-stemiun, the parts thus

occupying the under surface of the body, instead of tlie upper
surface as in the Longicoms.

Wo tlius see that in the different coleopterous families the

not, 08 far as I could judge, come of Illinois, for having sent me ex**

into play in scraping the rasps on tracts from Leconte’s ‘Introduction

the elytra. to Entomology,’ pp. 101, 143.

1 am indebted to Mr. WaUh,
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fitridulating organs arc wonderfnlly diversified in position, but

not much in structure. Within the same fiunily some species

are provided with these organs, and others are destitute of them.

This diversity is intelhgiblo, if we suppose that originally various

l)eotles made a shuffling or hissing noise by the rubbing together

of any hard and rough parts of their bodies, which happened to

be in contact
;
and that from the noiso thus produced being in

'Some way useful, the rough surfaces were gradually developed

into regular stridulating organs. Some beetles as they move,
now produce, cither intentionally or unintentionally, a shuffling

n use, without possessing any proper organs for the purpose.

Mr. Wallace informs me that the Euchirits hngimanus (a

Lamellicom, with the anterior legs wonderfully elongated in the

male) makes, whilst moving, a low hissing sound by the pro-

trusion and contraction of the abdomen
;
and when seized it

produces a grating sound by rubbing its hind-legs against the

edges of the elytra.” The hissing sound is clearly duo to a
narrow rasp running along the sutural margin of each elytron

;

and I could likewise make the grating sound by rubbing the
shagreened surface of the femur against the granulated margin
of the corresponding elytron

; but I could not here detect any
proper rasp

;
nor is it likely that I could have overlooked it in

so large an insect. After examining Cychrus, and reading what
Westring has written alx)ut this beetle, it seems very doubtful
whether it possesses any true rasp, though it has the ix)wcr of

emitting a sound.

From the analogy of the Orthoptera and Homoptern, I

expected to find the stridulating organs in the Colooptcra

differing according to sex; but Landois, who has carefully

examined several species, observed no such difference
;
nor did

Westring; nor did Mr. G. R. Crotch in preparing the many
specimens wliich he had the kindness to send me. Any difference

in these organs, if slight, would, however, be difficult to detect,

on account of their great variability. Thus, in the first pair of

specimens of 2\ecrophorus humaior and of Pelobius which I ex-

amined, the rasp was considerably larger in the male than in

the female; but not so with succeeding specimens. In C/eo-

tntpes stercorarim the rasp appeared to mo thicker, opaquer,
and more prominent in three males than in the same number of

females; in order, therefore, to discover whether the sexes

differed in their power of stridulating, my son, Mr. F. Darwin,
collected fifty-seven li ving specimens, W'hich be separated into two
:ots, according as they made a greater or lesser noise, when held

ra the same maimer. He then examined all these specimens,

and found that the males were very nearly in the same proportion
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to the femaleB in both the lots. Mr. F. Smith has kept alive
numerous specimens of Mmoynchm pseudaoori (Gurculionidie),
and is convinced that both sexes stridulate, and apparently in
an equal degree.

Nevertheless, the power of stridulating is certainly a sexual
character in some few Coleoptera. Mr. Crotch discovered that
the males alone of two species of Heliopathes (Tenebrionid®)
possess stridulating organs. I examined five males of 11, gibous,

and in all these there was a well-developed rasp, partially

divided into two, on the dorsal surface of the terminal abdominal
segment ; whilst in the same number of females there was not
oven a rudiment of the rasp, the membrane of this segment
being transparent, and much thinner than in the male. In
H, crihratostriatus the male has a similar rasp, excepting that it

is not partially divided into two portions, and the female is

completely destitute of this organ ; the male in addition has on
the apical margins of the elytra, on each side of the suture,

three or four short longitudinal ridges, which are crossed by
extremely fine ribs, parallel to and resembling those on the
abdominal rasp

;
whether these ridges serve as an mdependent

rasp, or as a scraper for the abdominal rasp, I could not decide

:

the female exhibits no trace of this latter structure.

Again, in three species of the Lamellicorn genus Oryctes, we
have a nearly parallel case. In the females of 0. gryphus and
nasioornii the ribs on the rasp of the pro-pygidium are less

continuous and less distinct than in the males
;
but the chief

difference is that the whole upper surface of this segment, when
held in the proper light, is seen to be clothed with hairs, which
are absent or are represented by excessively fine down in the

males. It should be noticed that in all Coleoptera the effective

part of the rasp is destitute of hairs. In 0, senegalensis the

difference between the sexes is more strongly marked, and this

is best seen when the proper abdominal segment is cleaned and

viewed as a transparent object. In the female the whole surface

is covered with little separate crests, bearing spines ;
whilst in

the male these crests in proceeding towards the apex, become

more and more confluent, regular, and naked ;
so that three-

fourths of the segment is covered with extremely fine parallel

ribs, which are quite absent in the female. In the females,

however, of all three species of Oryctes, a slight grating or

stridulating sound is produced, when the abdomen of a softened

specimen is pushed backwards and forwards.

In the case of the Heliopathes and Oryctes there can hardly

be a doubt that the males stridulate in order to call or to

excite the females; but with most beetles the stridulation

X
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apparently serves both sexes as a mutual call. Beetles stridu-

late under various emotions, in the same manner as birds use

their voices for many purposes besides singing to their mates.

5^he great Chiasognathus stridulates in anger or defiance ; many
species do the same from distress or fear, if held so that they

cannot escape; by striking the hollow stems of trees in the

Canary Islands, Messrs. Wollaston and Crotch were able to

discover the presence of beetles belonging to the genus Acalles

by their stridulation. Lastly, the male Ateuchus stridulates to

encourage the female in her work, and from distress when she

is removed.™ Some naturalists believe that beetles make this

noise to frighten away their enemies
;
but I cannot think that

a quadruped or bird, able to devour a large beetle, would
be frightened by so slight a sound. The belief that the stridu-

lation serves as a sexual call is supported by the fact that death-

ticks (^Anchium tessellatum) are well known to answer each

other’s ticking, and, as I have myself observed, a tapping noise

artificially made. Mr. Doubleday also informs me that he

has sometimes observed a female ticking,® and in an hour or

two afterwards has found her united with a male, and on one

occasion surrounded by several males. Finally, it is probable

that the two sexes of many kinds of beetles were at first

enabled to find each other by the slight shuffling noise produced
by the rubbing together of the adjoining hard parts of their

bodies; and that as those males or females which made the

greatest noise succeeded best in finding partners, rugosities on
various parts of their bodies were gradually developed by means
of sexual selection into true stridulating organs.

M. P. de la Brulerie, as quoted Landois, ‘ Zeitschrift fUr wissen.

in ‘Journal of Travel,* A. Murray, Zoolog.* B. xvii. s. 131. Oliver

Tol. i. 1868, p. 135. says (as quoted by Kirby and
According to Mr. Doubleday, Spence, ‘ Introduct.* vol. ii. p. 395)

« the noise is produced by the in- that the female of Pxmelia stnata
“ sect raising itself on its legs as produces a rather loud sound by
** high as it can, and then striking striking her abdomen against any
** its thorax five or six times, in hard substance, “ and that the male,
** rapid succession, against the sub- “ obedient to this call, so^n attend*
^ stance upon wuich it is sitting.** “ her, md they pair,’*

?er nderences on tbb subject see
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CHAPTER XL
Inse(7T8^ continued,—Obdeb Lepidopteba.

(butterflies and moths.)

Courtship of butterflies—Battles—Ticking noise—Colours common to
both sexes, or more brilliant in the males—Examples—Not due to the
direct action of the conditions of life—Colours adapted for protection

—

Colours of moths—Display—Perceptive powers of the Lepidoptera

—

Variability—Causes of the difference in colour between the males and
females—Mimicry, female butterflies more brilliantly coloured than
the males—Bright colours of caterpillars—Summary and concluding
remarks on the secondary sexual characters of insects—Birds and insects

compared.

In this great Order the most interesting points for us are the

differences in colour between the sexes of the same species, and
between the distinct species of the same genus. Nearly the

whole of the following chapter will be devoted to this subject;

but I will first make a few remarks on one 01 two other points.

Several males may often be seen pursuing and crowding round
the same female. Their courtship appears to be a prolonged

affair, for I have frequently watched one or more males pirouet-

ting round a female until I was tired, without seeing the

end of the courtship. Mr. A. G. Butler also informs me that

he has several times watched a male courtiag a female for a full

quarter of an hour ; but she pertinaciously refused him, and at

last settled on the ground and closed her wings, so as to escape

from his addresses.

Although butterflies are weak and fragile creatures, they are

pugnacious, and an Emperor butterfly ^ has been captured with

the tips of its wings broken from a conflict with another male.

Mr. Collingwood, in speaking of the frequent battles between the

butterflies of Borneo, says, “ They whirl round each other with
“ the greatest rapidity, and appear to be incited by the greatest

ferocity.*'

The Ageronia feronia makes a noise like that produced by a

toothed wheel passing imder a spring catch, and which can be

heard at the distance of several yards : I noticed this soimd at

Bio de Janeiro, only when two of these butterflies were chasing

each other in an irregular course, so that it is probably made
during the courtship of the sexes.**

* Apatura /m ; ‘ The Entomolo- Naturalist,* 1868, p. 183.

gist's Weekly Intelligence,* 1859, p. * See my ‘ Journal of Researches,

139. For the Bornsan Butterflies, 1845, p. 33. 5h. Doubleday ha»

•ee C. Collingwood, ‘ Bamolee of a detected (‘ Proc. Ent. Soc.* March

X 2
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Some moths also produce sounds
; for instance, the males of

Thecophora fovea. On two occasions Mr. F. Buchanan White'
heard a sharp quick noise made by the male of Uylophila

prasinana, and which he belieyes to be produced, as in Cicada,

by an elastic membrane, furnished with a muscle. He quotes,

also, Guenee, that Setina produces a sound like the ticking

of a watch, apparently by the aid of ** two large tympaniform
« vesicles, situated in the pectoral region

;
” and these “ are much

more developed in the male than in the female.” Hence the

sound-producing organs in the Lepidoptera appear to stand in

some relation with the sexual functions. I have not alluded

to the well-known noise made by the Death’s Head Sphinx, for

it is generally heard soon after the moth has emerged from

its cocoon.

Girard has always observed that the musky odour, which is

emitted by two species of Sphinx moths, is peculiar to the males

and in the higher classes we shall meet with many instances of

the males alone being odoriferous.

Every one must have admired the extreme beauty of many
butterflies and of some moths

; and it may be asked, are their

colours and diversifled patterns the result of the direct action of

the physical conditions to which these insects have been exposed,

without any benefit being thus derived ? Or have successive

variations been accumulated and determined as a protection,

or for some unknown purpose, or that one sex may be at-

tractive to the other? And, again, what is the meaning of the

colours being widely different in the males and females of

certain species, and alike in the two sexes of other species of the

same genus ? Before attempting to answer these questions a

body of facts must be given.

With our beautiful English butterflies, the admiral, peacock,

and painted huly (Vanessaj), as well as many others, the sexes

are alike. This is also the case with the magnificent Heliconidse,

and most of the Danaidas in the tropics. But in certain other

tropical groups, and in some of our English butterflies, as the

purple emperor, orange-tip, &c. {Apatura Jr in and Anthocharia

cardamines), the sexes differ either greatly or slightly in colour.

Ko language suffices to describe the splendour of the males of

Srd, 1S45, p. 123) a peculiar mem* observations, * The Scottish Natural

branoiift sac nt the base of the ist,* July 1872, p. 214.

front wings, vihich ia probably con- * ‘The Scottish Naturalist,* July

nected with the production of the 1872, p. 213.

found. For the case of Thecophora, * ‘ Zoological Record,* 1869, p.

•ee logical Record,* 1869, p. 347.
401. Foi Mr. Bnchanan White’s
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Bomo tropical species. Even within the same genns we often
find species presenting extraordinary differences between the
sexes, whilst others have their sexes closely alike. Thns in the
South American genus Epicalia, Mr. Bates, to whom 1 am
indebted for most of the following facts, and for looking over
this whole discussion, informs me that he knows twelve species,

the two sexes of which haunt the same stations (and this is not
always the case with butterflies), and which, therefore, cannot
have been differently affected by external conditions.® In nine of
these twelve species the males rank amongst the most brilliant of
all butterflies, and differ so greatly from the comparatively plain
females that they were formerly placed in distinct genera. The
females of these nine si>ocies resemble each other in their general

type of coloration; and they likewise resemble both sexes of

the species in several allied genera, found in various parts of

the world. Hence wo may infer that these nine species, and
probably all the others of the genus, are descended from an
ancestral form which was coloured in nearly the same manner.
In the tenth species the female still retains the same general

colouring, but the male resembles her, so that he is coloured in

a much less gaudy and contrasted manner than the males of the

previous species. In the eleventh and twelfth species, the

females depart from the usual tyi)e, for they are gaily decorated

almost like the males, but in a somewhat less degree. Hence in

these two latter species the bright colours of the males seem to

have been transferred to the females
;

whilst in the tenth

species the male has either retained or recovered the plain

colours of the female, as well as of the parent-form of the genus.

The sexes in these three cases have thus been rendered nearly

alike, though in an opposite manner. In the allied genus Eubagis,

both sexes of some of the species are plain-coloured and nearly

alike
;
whilst with the greater number the males are decorated

with beautiful metallic tints in a diversified manner, and differ

much from their females. The females throughout the genus

retain the same general style of colouring, so that they resemble

one another much more closely than they resemble their own
males.

In the genus Papilio, all the species of the iEneas group

are remarkable for their conspicuous and strongly contrasted

colours, and they illustrate the frequent tendency to gradation

in the amount of difference between the sexes. In a few species,

for instance in P. ascanius, the males and females are alike ; in

• See also Mr. Bates’s paper in the same subject, m regard *c

* Proc. Ent. Soc. of Philadelphia,’ Dindema, in * Transact. Entomolog

1805, p. 206. Also Mr. Wallace on Soc. of London,’ 1869, p. 278.
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others the males are either a little brighter, or much more
superb than the females. The genus Junonia, allied to our

Yanessm, offers a nearly parallel cose, for although the sexes of

most of the species resemble each other, and are destitute of

rich colours, yet in certain species, as in J. oenonf, the male ie

rather more bright-coloured than the female, and in a few (for

instance J. andremiaja) the male is so different from the female

that he might be mistaken for an entirely distinct species.

Another striking case was pointed out to me in the British

Museum by Mr. A. Butler, namely, one of the tropical American

Theclae, in which both sexes ai-e nearly alike and wonderfully

splendid ; in another species the male is coloured in a similarly

gorgeous manner, whilst the whole upper surface of the

female is of a dull uniform brown. Our common little English

blue butterflies of the genus Lycana, illustrate the various dif-

ferences in colour between the sexes, almost as well, though not

in so striking a manner, as the above exotic genera. In Lycatim

agestis both sexes have wings of a brown colour, bordered with

small ocellated orange spots, and are thus alike. In L, cegon

the wings of the male are of a fine blue, bordered with black

whilst those of the female are brown, with a similar border,

closely resembling the wings ofL. agestis. Lastly, in L, arion both

sexes are of a blue colour and are very like, though in the female

the edges of the wings are rather duskier, with the black spots

plainer ;
and in a bright blue Indian species both sexes ore still

more alike.

I have given the foregoing details in order to show, in the first

place, that when the sexes of butterflies differ, the male as a
general lule is the more beautiful, and departs more from the

usual typo of colouring of the group to which the species

belongs. Hence in most groups the females of the several

species resemble each other much more closely than do the

males. In some cases, however, to which I shall hereafter

allude, the females are coloured more splendidly than the

males. In the second place, these details have been given to

bring clearly before the mind that within the same genus, the

two sexes frequently present every gradation from no difference

in colour, to so great a difference that it was long before the two
were pla^ by entomologists in the same genus. In the third

place, we have seen that when the sexes nearly resemble each

other, this appears due either to the male having transferred

his colours to the female, or to the male having retained, or

perhaps recovered, the primordial colours of the group. It alsc

deserves notice that in those groups in which the sexes differ,

the females usually somewhat resemble the males, so that when
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the males are beautiful to an extraordinary degree, the females
almost inTariably exhibit some degree of beauty. From the
many cases of gradation in the amount of difference between
the sexes, and from the prevalence of the same general type of
coloration throughout the whole of the same group, we may con-
clude that the causes have generally been the same which have
determined the brilliant colouring of the males alone of some
species, and of both sexes of other species.

As so many gorgeous butterflies inhabit the tropics, it has
often been supposed that they owe their colours to the great
heat and moisture of these zones

;
but Mr. Bates® has shewn by

the comparison of various closely>allied groups of insects from
the temperate and tropical regions, that this view cannot be
maintained

;
and the evidence becomes conclusive when bril-

liantly-ooloured males and plain-coloured females of the same
species inhabit the same district, feed on the same food, and
follow exactly the same habits of life. Even when the sexes

resemble each other, we can hardly believe that their brilliant

and beautifully-arranged colours are the purposeless result of

the nature of the tissues and of the action of the surrounding
conditions.

With animals of all kinds, whenever colour has been modified

for some special purpose, this has been, as far as we can judge,

either for direct or indirect protection, or as an attraction between
the sexes. With many species of butterflies the upper surfaces

of the wings are obscure; and this in all probability leads

to their escaping observation and danger. But butterflies

would be particularly liable to be attacked by their enemies

when at rest
;
and most kinds whilst resting raise their wings

vertically over their backs, so that the lower surface alone is

exposed to view. Hence it is this side which is often coloured

so as to imitate the objects on which these insects commonly
rest. Dr. Bossier, I believe, first noticed the similarity of the

closed Avings of certain Vanessm and other butterflies to the

bark of trees. Many analogous and striking facts could be

given. The most interesting one is that recorded by Mr,

Wallace of a common Indian and Sumatran butterfly (Kallima),

which disappears like magic when it settles on a bush ;
for it

hides its head and antennm between its closed wings, which,

in form, colour and veining, cannot l)e distinguished from a

withered leaf with its footstalk. In some other cases the lower

• ‘The Naturalist on the Ama- 1867, p. 10. A woodcut of the

sons,' vol. i. 1863, p. 19. Kallima is given by Mr. Wallace in

^ See the interesting article in ‘ Hardwicke’s Science Gossip,’ Sept

the ‘ Wcstmiiuter Review,* July 1867, p. 19G.
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8iirfiBM3e8 of the wings are brilliantly coloured, and yot are

protective ; thtis in Tlieda rubi the wings when closed are of an
emerald green, and resemble the young leaves of the bramble,

on which in spring this buttei*fly may often be seen seated. It is

also remarkable that in very many species in which the sexes

differ greatly in colour on their upper surface, the lower surface

is closely similar or identical in both sexes, and serves as a

protection.®

Although the obscure tints both of the up])er and under

sides of many butterflies no doubt serve to conceal them, yet we
cannot extend this view to the brilliant and conspicuous colours

on the upper surface of such species as our admiral and peacock

VanessaB, our white cabbage-butterflies (Pieris), or the great

swallow-tail Papilio which haunts the open fens—for these

butterflies are thus rendered visible to every living creature.

In these species both sexes are alike
;
but in the common brim*

stone butterfly (Oonepteryx rhamni), the male is of an intense

yellow, whilst the female is much paler; and in the orange-

tip (Anthocharii cardamines) the males alone have their wings

tipp^ with bright orange. Both the males and females in

these cases are conspicuous, and it is not credible that their

difference in colour should stand in any relation to ordinary

protection. Prof. Weismann remarks,® that the female of one of

the Lyesen® expands her brown wings when she settles on
the ground, and is then almost invisible

;
the male, on the other

hand, as if aware of the danger incurred from the bright blue of

the upper surface of his wings, rests with them closed ; and this

shews that the blue colour cannot be in any way protective.

Nevertheless, it is probable that conspicuous colours are in-

directly beneficial to many species, as a warning that they are

unpalatable. For in certain other cases, beauty has been gained

through the imitation of other beautiful species, which inhabit

the same district and enjoy an immunity from attack by being

in some way offensive to their enemies
;
but then we have to

account for the beauty of the imitated species.

As Mr. Walsh has remarked to me, the females of our orange-
tip butterfly, above referred to, and of an American species

(Anth. genxUia) probably shew us the primordial colours of tho

parent-species of the genus; for both sexes of four or five

widely-distributed species are coloured in nearly the same
manner. As in several previous cases, we may here infer that

it is the males of Anth, cardamines and genutUt which have

departed from the usual type of the genus. In the Anth. eara

* Mr. G. Fraser, in
* Nature,* * * Einfioss der Isolimng auf dk

April 1871, p. 489. Artbildung,’ 1872, p. 58.
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from Califomia, tho orange-tips to the wings have been partially

developed in the female
; but they are paler than in the male, and

slightly different in some other respects. In an allied Indian
form, the Iphiaa glaucippe, the orange-tips are fully developed in

both sexes. In this Iphias, as pointed out to me by Mr. A. Butler,

tho under surface of the wings marvellously resembles a pale-

coloured leaf; and in our English orange-tip, the under surface

resembles the flower-head of the wild parsley, on which the

butterfly often rests at night.'® The same reason which compels
us to believe that the lower surfaces have here been coloured for

tho sake of protection, leads us to deny that the wings have

been tipped with bright orange for the same purpose, especially

when this character is confined to tho males.

Most Moths rest motionless during the whole or greater part

of the day with their wings depressed
;
and the whole upper

surface is often shaded and coloured in an admirable manner, as

Mr. Wallace has remarked, for escaping detection. The front-

wings of the Bombycidie and Noctuidse," when at re^, generally

overlap and conceal tho hind-wings
;
so that the latter might be

brightly coloured without much risk; and they are in fact

often thus coloured. During flight, moths would often be able

to escape from their enemies
;
nevertheless, as the hind-wings

are then fully exposed to view, their bright colours must

generally have bwn acquired at some little risk. But the

following fact shews how cautious wo ought to be in drawing

conclusions on this head. The common Yellow Under-wings

(Triphtena) often fly about during the day or early evening, and

are then conspicuous from the colour of their hind-wings. It

would naturally bo thought that this would be a source of

danger
;
but Mr. J. Jenner Weir believes that it actually serves

them as a means of escape, for birds strike at these brightly

coloured and fragile surfaces, instead of at the body. For in-

stance, Mr. Weir turned into his aviary a vigorous specimen of

Tripheena pronuba, which was instantly pursued by a robin;

but the bird^s attention being caught by the coloured wings, the

moth wajs not captured until after about fifty attempts, ^d
small portions of tho wings were repeatedly broken off. He tried

the same experiment, in the open air, with a swallow and 1 .

but the large size of this moth probably interfered

with its capture.'* We are thus reminded of a statement made

See the interesting obseivations Science Gossip,’ Sept. 1867, p. 193.

by Mr. T. W. Wood, ‘The Student,* '* See also, on this subject, Mr.

8ept. 1868, p. 81. Weir’s pai«r in ‘ Transact, fint. Soc.*

" Mr. Wallace in ‘ Harduricka’^j 1869. p. -3.
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bj Mr. Wallaoe/^ namely, that in the Brazilian foroets and
MiJayan islands, many common and highly-decorated butterflies

areweak flyers, though famished with a broad expanse of wing;

and they ** are often captured with pierced and broken wings,

''as if they had been seized by bu^, from which they hi^
" escaped : if the wings had been much smaller in proportion
" to the body, it seems probable that the insect would more
" frequently have been struck or pieroed in a vital part, and
* thus the increased expanse of the wings may have been in-
** direotiy beneficial/’

Display,—^The bright colours of many butterflies and of some
moths are specially arranged for display, so that they may be

readily seen. During the night colours are not visible, and
there can be no doubt that the nocturnal moths, taken as a

body, are much less gaily decorated than butterflies, all of

which are diurnal in their habits. But the moths of certain

families, such as the Zyganidae, several Sphingidse, Uraniidas,

some Arctiidao and SatumiidaB, fly about during the day or

early evening, and many of these are extremely beautiful, being

far brighter coloured than the strictly nocturnal kin^. A
few exceptional cases, however, of bright-coloured nocturnal

species have been recorded.*'

There is evidence of another kind in regard to display.

Butterflies, as before remarked, elevate their wings when at

rest, but whilst basking in the sunshine often alternately raise

and depress them, thus exposing both surfaces to full view
;
and

although the lower surface is often coloured in an obscure

manner as a protection, yet in many species it is as highly

decorated as the upper surface, and sometimes in a very

different manner. In some tropical species the lower surface is

even more brilliantly coloured than the upper.*® In tne Eng-
lish fritillaries {Argynnis) the lower surface alone is orna-

mented with shining silver. Nevertheless, as a general rule,

the upper surface, which is probably more fully exposed, is

coloured more brightly and diversely than the lower. Hence

the lower surface generally affords to entomologists the more

‘Westminster Review,' July

1867, p. 16.

For instance, Lithosia; but

Prof. Westwood (‘ Modern Class, of

Insects,’ vol. ii. p. 390) secm.<< sur-

prised at this case. On the relative

colours of diurnal and nocturnal

Lepidoptera, see ibid. pp. 333 and

192 ;
also Hariis, ‘ Treatise on the

Insects ofNew England,' 1842, p. 315.

Such differences between the
upper and lower surfaces of the
wings of several species of Papilio,

may be seen in the beautiful plates

to Mr. Wallace's ‘ Memoir on the

Papilionidtc of the Malayan Region,*

in ‘Transact. Linn. 8oc.' vol. xav
part i. 1SC5.
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asefiil character for detecting the affinities of the vanems
species. Fritz MUller informs me that three species of Castnia

arc found near his house in 8. Brazil : of two of them the hind-

wings are obscure, and are always covered by the front-wings

when these butterffies are at rest; but the third species hM
black hind-wings, beautifully spotted with red and white, and

these are fully expanded and displayed whenever the butterfly

rests. Other such cases could be added.

If we now turn to the enormous group of moths, which, as

I hear from Mr. Stainton, do not habitually expose the under

surface of their wings to full view, we find this side very rarely

coloured with a brightness greater than, or even equal to, that

of the upper side. Some exceptions to the rule, either real or

apparent, must be noticed, as the case of Hypopyra.” Mr.

Trimen informs me that in Guenee's great work, three moths

are figured, in which the under surface is much the more

brilliant. For instance, in the Australian Gastrophora the

upper surface of the fore-wing is pale greyish-ochreous, while

the lower surface is magnificently ornamented by an ocellus of

cobalt-blue, placed in the midst of a black mark, surrounded

by orange-yellow, and this by bluish-white. But the habits of

these three moths are unknown ;
so that no explanation can be

given of their unusual style of colouring. Mr. Trimen also

informs me that the lower surface of the wings in certain other

Gcometr»" and quadrifid Noctum are either more vari^ted

or more brightly-coloured than the upper surface; but some of

these species have the habit of holding their wings quite erect

" over their backs, retaining them in this position for a con-

siderable time,” and thus exposing the under surface to view.

Other species, when settled on the ground or hei-bage, now and

then suddenly and slightly Uft up their wings. Hence the lower

surface of the wings being brighter than the upper surface

in certain moths is not so anomalous as it at first appears.

The Satumiidffi include some of the most beautiful of all

moths, their wings being decorated, as in our British Emperor

moth, with fine ocelU; and Mr. T. W. Wood« observes th^

they resemble butterflies in some of their movmente; fee

" instance, in the gentle waving up and down of the win^ as il

" for display, which is more ctaracteristic of diurnal than of

“ nocturnal Lepidoptera.”

*• See Mr. Wormald on this

tr.oth : * Proc. Ent. Soc.* March 2nd,

u See also an account of tne o.

American genus Erateina (cne of

the Geometrse) in ‘Transact. Eat.

Soc.* new series, vol. r. pL xr, and

xvi.
*• ‘Proc. Ent. Soc. of Londoa,

July 6, 1868, p. xxy'n.
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It is a singular fact that no British moths which are bril-

liantly colour^, and, as far as 1 can discover, hardly any foreign

species, differ much in colour according to sex ;
though this is

the case with many brilliant butterflies. The male, however, oi

one American moth, the Satumia Jo, is described as having its

fore-wings deep yellow, curiously marked with purplish-red

spots ;
whilst the wings of the femide are purple-brown, marked

with grey lines.'® The British moths which differ sexually in

colour are all brown, or of various dull yellow tints, or nearly

white. In several species the males are much darker than the

females,®® and these belong to groups which generally fly about

during the afternoon. On the other hand, in many genera, as

Mr. Stainton informs me, the males have the hind-wings whiter

than those of the female—of which fact Agrotis exclamationis

offers a good instance. In the Ghost Moth {Ueptalus humuli)

the difference is more strongly marked
;
the males being white,

and the females yellow with darker markings.*' It is probable

that in these cases the males are thus rendered more conspicuous,

and more easily seen by the females whilst flying about in

the dusk.

From the several foregoing facts it is impossible to admit
that the brilliant colours of butterflies, and of some few moths,

have commonly been acquired for the sake of protection. We
have seen that their colours and elegant patterns are arranged

and exhibited as if for display. Hence I am led to believe that

the females prefer or are most excited by the more brilliant

** Harris, ‘Treatise,* &c., edited which were fond of eating othei

by Flint, 1862, p. 395. moths; so that if the Cycnia was
*® For instance, I observe in my commonly mistaken by British birds

son’s cabinet that the males are for the Spilosoma, it would escape

darker than the females in the being devoured, and its white de-

Lasiocampa qvercus, Odmestis pota- ceptive colour would thus be highly

toria, Bypogymna dispar^ Dasychira beneficial.

pudSmnda^ and Cycnia mendka. In ** It is remarkable, that in the

this latter species the difference in Shetland Islands the male of this

colour between the two sexes is moth, instead of differing widely

strongly marked
;
and Mr. Wallace from the female, frequently re-

informs me that we here have, as sembles her closely in colour (see

he believes, an instance of protective Mr. MacLachlan, ‘ Transact, ^t.
mimicry confined to one sex, as Soc.’ vol. ii. 1866, p. 459). Mr.
will hereafter be more fully ex- G. Fraser suggests (* Nature,* April

plained. The white female of the 1871, p. 489) that at the season cf

Cycnia resembles the very common the year when the ghost-moth ap-

Spilosama menthrastij both sexes of pears in these northern islands, the

which are white
;
and Mr. Stainton whiteness of the males would not

observed that this latter moth was be needed to render them visible te

reacted with ntter disgust by a the females in the twilight nighC
whole brood of young turkeys.
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males ; for otl any other supposition the males would, as lar as
we can s^, be ornamented to no purpose. We know that ants
and certain Lamellicom beetles are capable of feeling an attach-
ment for each other, and that ants recognise their fellows after
an interval of several months. Hence there is no abstract
impro^bility in the Lepidoptera, which probably stand nearly
or quite as high in the scale as these insects, having sufficient

mental capacity to admire bright colours. They certainly
discover flowers by colour. The Humming-bird Sphinx may
often be seen to swoop down from a distance on a bunch of
flowers in the midst of green foliage

; and I have been assured
by two persons abroad, that these moths repeatedly visit flowers

painted on the walls of a room, and vainly endeavour to insert

their proboscis into them. Fritz Muller informs me that several

kinds of butterflies in S. Brazil shew an unmistakable prefer-

ence for certain colours over others: he observed that they
very often visited the brilliant red flowers of five or six genera of

plants, but never the white or yellow flowering species of the

same and other genera, growing in the same garden; and I

have received other accounts to the same effect. As 1 hear

from Mr. Doubleday, the common white butterfly often flies

down to a bit of paper on the ground, no doubt mistaking it

for one of its own species. Mr. Collingwood^ in speaking of

the difficulty in collecting certain butterflies in the Malay
Archipelago, states that ‘‘a dead specimen pinned upon a

conspicuous twig will often arrest an insect of the same species

“ in its headlong flight, and bring it down within easy reach of

the net, especially if it be of the opposite sex.”

The courtship of butterflies is, as before remarked, a prolonged

affair. The males sometimes fight together in rivalry; and

many may be seen pursuing or crowding round the same

female. Unless, then, the females prefer one male to another,

the pairing must be left to mere chance, and tliis does not

appear probable. If, on the other hand, the females habitually,

or even occasionally, prefer the more beautiful males, the colours

of the latter will have been rendered brighter by degrees, and

will have been transmitted to both sexes or to one sex, according

to the law of inheritance which has prevailed. The process of

sexual selection will have been much facilitated, if the conclusion

can be trusted, arrived at from various kinds of evidence in the

supplement to the ninth chapter; namely, that the males of

many Lepidoptera, at least in the imago state, greatly exceed

ihe females in number.

Some facts, however, are opposed to the belief that female

* Rambles of a Naturalist in the Chinese Seas,* 1868, p. 182.
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batterflies prefer the more beautiful males ; thus^ os 1 hare
been assured by several collectors, fresh females may frequently

be seen paired with battered, faded, or dingy males
; but this is

a circumstance which could hardly fail often to follow from the

males emerging from their cocoons earlier than the females.

With moths of the family of the Bombycidm, the sexes pair

immediately after assuming the imago state; for they cannot

feed, owing to the rudimentary condition of their mouths. The
females, as several entomologists have remarked to me, lie in an
almost torpid state, and appear not to evince the least choice in

regard to their partners. This is the case with the common
silk-moth (i^. as 1 have been told by some continental

and English breeders- Dr. Wallace, who has had great

experience in breeding Bomhyx cynthia, is convinced that the

females evince no choice or preference. He has kept above

300 of these moths together, and has often found the

most vigorous females mated with stunted males. The reverse

appears to occur seldom ; for, as he believes, the more vigorous

males pass over the weakly females, and are attracted by those

endowed with most vitality. Nevertheless, the Bombycidae,

though obscurely-coloured, are often beautiful to our eyes from

their elegant and mottled shades.

I have as yet only referred to the species in which the males

are brighter coloured tlian the females, and I have attributed

their beauty to the females for many generations having chosen

and paired with the more attractive males. But converse

cases occur, though rarely, m which the females are more
brilhant than the males

;
and here, as I believe, the males have

selected the more beautiful females, and have thus slowly added
to their beauty. We do not know why in various classes of

animals the males of some few sjiecies have selected the more
beautiful females instead of having gladly accepted any femala

as seems to be the general rule in the animal kingdom
;
but it,

contrary to what generally occurs with the Lepidoptera, the

females were much more numerous than the males, the latter

would be likely to pick out the more beautiful females. Mr.

Butler shewed me several species of Callidryas in the British

Museum, in some of which the females equalled, and in others

greatly surpassed the males in beauty; for the females alone

have the borders of their wings suffused with crimson and
orange, and spotted with black. The plainer males of these

species closely resemble each other, showing that here the

females have been modified ;
whereas in those cases, where the

males are the more ornate, it is these which have been modifiedt

the females remaining closely alike.
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In England we have some analogous cases, though not no
marked. The females alone of two species of Thecla have a
bright-purple or orange patch on their fore-wings. In Hip-
parohia the sexes do not differ much; but it is the female of

H, jwnira which has a conspicuous light-brown patch on her
wings

;
and the females of some of the other species are brighter

coloured than their males. Again, the females of Colias edusa
and hydle have ** orange or yellow spots on the black marginal
" border, represented in the males only by thin streaks;"* and
in Pieris it is the females which “ are ornamented with black
“ spots on the fore-wings, and these are only partially present
" in the males.’* Now the males of many butterflies are known
to support the females during their marriage flight

;
but in the

species just named it is the females which support the males

;

so that the part which the two sexes play is reversed, as is their

relative beauty. Throughout the animal kingdom the males
commonly take the more active share in wooing, and their

l)eauty seems to have been increased by the females having
accepted the more attractive individuals

;
but with these but-

terflies, the females take the more active part in the final mar-
riage ceremony, so that we may suppose that they likewise do
so in the wooing

;
and in this case we can understand how it is

that they have been rendered the more beautiful. Mr. Meldola,

from whom the foregoing statements have been taken, says in

conclusion; ''Though I am not convinced of the action of
" sexual selection in producing the colours of insects, it cannot
“ be denied that these facts are strikingly corrobiorativc of

" Mr. Darwin’s views.**

As sexual selection primarily depends on variability, a few

words must be added on this subject. In respect to colour

there is no difficulty, for any number of highly variable Lepi-

doptera could be named. One good instance will suffice. Mr.

Bates shewed me a whole series of specimens of Papilio sesostris

an I P. childreiice

;

in the latter the males varied much in the

extent of the beautifully enamelled green patch on the fore-

wings, and in the size of the white mark, and of the splendid

crimson stripe on the hind-wings ;
so that there was a great

contrast amongst the males between the most and the least

gaudy. The male of Papilio sesostris is much less beautiful

than of P. childrence ; and it likewise varies a little in the size of

»» ‘Nature/ April 27th, 1871, p. whilst pairing. See also Mr. G.

608. Mr. Meldola quotes Donsol, Fraser, in ‘Nature,* April 20th,

In ‘Soc. Knt. de France,* 1837, p, 1871, p. 489, on the sexual differ-

77, on the flight of hutterflies encss of se^ eral British 1 utterflies.
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tihe green patch on the fore-wings, and in the occasional ap-

pearance of the small crimson stripe on the hind-wings,

borrowed, as it would seem, from its own female ; for the females

of this and of many other species in the ^neas group possess

this crimson stripe. Hence between the brightest specimens

of P. sesostris and the dullest of F, childrence, there was but a

small interval ;
and it was evident that as far as mere varia-

bility is concerned, there would be no difficulty in permanently
increasing the l)eauty of either species by means of selection.

The variability is here almost confined to the male sex; but

Mr. Wallace and Mr. Bates have shown®* that the females of

some species are extremely variable, the males being nearly

constant. In a future chapter I shall have occasion to shew
that the beautiful eye-like spots, or ocelli, found on the wings of

many Lepidoptera, are eminently variable. I may here add
that these ocelli offer a difficulty on the theory of sexual

selection : for though appearing to us so ornamental, they are

never present in one sex and absent in the other, nor do they

ever differ much in the two sexes.“ This fact is at present

inexplicable ;
but if it should hereafter be found that the for-

mation of an ocellus is due to some change in the tissues

of the wings, for instance, occurring at a very early period Oi

development, we naight expect, from what we know of the laws

of inheritance, that it would be transmitted to both sexes, though
arising and perfected in one sex alone.

On the whole, although many serious objections may Ix)

urged, it seems probable that most of the brilliantly coloured

species of Lepidoptera owe their colours to sexual selection,

excepting in certain cases, presently to be mentioned, in which
conspicuous colours have been gained through mimicry as

a protection. From the ardour of the male throughout the

animal kingdom, ho is generally willing to accept any female

;

and it is the female which usually exerts a choice. Hence, if

sexual selection has been efficient with the Lepidoptera, the

male, when the sexes differ, ought to be the more brilliantly

coloured, and this undoubtedly is the case. When both sexes

are brilliantly coloured and resemble each other, the characters

acquired by the males appear to have been transmitted to lK)th.

** Wallace on the Papilionido; of tomolog. Soc.* Not. 19th, 1860, p.

the Malayan Region, in * Transact, tl.

Linn. Soc.’ rol. zxv. 1865, pp. 8, Mr. Bates was so kind ns ts

d6. A striking case of a rare lay this subject before the Entomo*
variety, strictly intermediate be- logical Society, and 1 have received

tween two other well-marked female answers to this effect from several

varieties, is given by Mr. Wallace, entomologists,

iee also Mr. Bates, in *Proc. £n-
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We are led to this conclusion by oases, even 'within the
genus, of gradation from an extraordinary amount of difference
to identity in colour between the two sexes.

But it may be asked whether the differences in colour between
the sexes may not be accounted for by other means besides
sexual selection. Thus the males and females of the same
species of butterfly are in several cases known** to inhabit
different stations, the former commonly basking in the sunshine
the latter haunting gloomy forests. It is therefore possible that
different conditions of life may have acted directly on the two
sexes; but this is not probable,*^ as in the adu:t state they are
expos^ to different conditions during a very short period

; and
the larvBB of both are exposed to the same conditions. Mr.
Wallace believes that the difference between the sexes is due
not so much to the males having been modified, as to the females
having in all or almost all cases acquired dull colours for the
sake of protection. It seems to me, on the contrary, far more
probable that it is the males which have been chiefly modified
through sexual selection, the females having been comparatively

little changed. We can thus understand how it is that the

females of allied species generally resemble one another so much
more closely than do the males. They thus shew us ap-
proximately the primordial colouring of the parent-species of

the group to which they belong. They have, however, almost
always been somewhat modified by the transfer to them of some
of the successive variations, through the accumulation of which
the males were rendered beautiful. But I do not wish to deny
that the females alone of some species may have been specially

modified for protection. In most cases the males and females of

distinct species will have been exposed during their prolonged

larval state to different conditions, and may have been thus

affected; though with the males any slight change of colour

thus caused 'will generally have been masked by the brilliant

tints gained through sexual selection. When we treat of Birds,

I shall have to discuss the whole question, as to how far the

differences in colour between the sexes are due to the males

ha'ving been modified through sexual selection for ornamental

purposes, or to the females ha'ving been modified through

natural selection for the sake of protection, so that I will here

say but little on the subject.

In all the cases in which the more common form of equal

H. W. Bates, ‘The Naturalist On this whole subject see ‘The

on tb<* Amaxoiis,' vol. ii. 18t>3, p. Variation of Animals and Plants

228. A. R. Wallace, in ‘Transact, wader Doinesticat on,* 1868, voL u.

Linn Soc.* vol. xxv. 1865, p. lo. cnap. xxin.

Y
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inlieritanoe by both sexes has prevailed, the selection of bright-

oolonied males would tend to make the females bright-coloured

;

and. the selection of dnIl*coloured females would tend to make
the males dulL If both processes were carried on simultaneously,

they would tend to counteract each other
;
and the final resiilt

would depend on whether a greater number of females from

being well protected by obscure colours, or a greater number of

males by being brightly-coloured and thus finding partners,

succeeded in leaving more numerous offspring.

In order to account for the frequent transmission of characters

to one sex alone, Mr. Wallace expresses his belief that the more

common form of equal inheritance by both sexes can be chanpjed

through natural selection into inheritance by one sex alone, but

in favour of this view I can discover no evidence. We know
from what occurs under domestication that now characters often

appear, which from the first are transmitted to one sex alone

;

and by the selection of such variations there would not be the

slightest difficulty in giving bright colours to the males alone,

and at the same time or subsequently, dull colours to the females

alone. In this manner the females of some butterflies and moths

have, it is probable, been rendered inconspicuous for the sake of

protection, and widely different from theii* males.

I am, however, unwilling without distinct evidence to admit

that two complex processes of selection, each requiring the

transference of new characters to one sex alone, have been

carried on with a multitude of species,—that the males have

been rendered more brilliant by beating their rivals, and the

females more dull-coloured by having escaped from their

enemies. The male, for instance, of the common brimstone

butterfly (Gonepteryx), is of a far more intense yellow than the

female, though she is equally conspicuous ; and it does not seem

probable that she specially acquired her pale tints as a protec-

tion, though it is probable that the male acquired his bright

colours as a sexual attraction. The female of Anthocharis car^

damines does not possess the beautiful orange wing-tips of the

male ;
consequently she closely resembles the white butterflies

(Pieris) so common in our gardens
;
but we have no evidence

that this resemblance is beneficial to her. As, on the other hand,

she resembles both sexes of several other species of the genus

inhabiting various quarters of the world, it is probable that she

has simply retained to a large extent her primordial colours.

Finally, as we have seen, various considerations lead to the

conclusion that with the greater number of brilhantly-ooloured

Lepidoptora it is the male which has been chiefly modified

through sexual selection; the amotint of difference between
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the sexes mostly depending on the form of inheritanoe which
has prevailed. Inheritance is governed by so many nnknown
laws or conditions, that it seems to ns to act in a capricious
manner and we can thus, to a certain extent, understand how
it is that with closely allied species the sexes either differ to an
asto^hing depee, or are identical in colour. As all the suc-
cessive steps in the process of variation are necessarily trans-
mitted through the female, a greater or less number of such
steps might readily become developed in her

; and thus we can
understand the frequent gradations from an extreme difference
to none at all between the sexes of allied species. These cases of
gradation, it may bo added, are much too common to favour the
supposition that we here see females actuaUy undergoing the
process of transition and losing their brightness for the sake of
protection ; for we have every reason to conclude that at any
one time the greater number of species are in a fixed condition.

Mimicry,—This principle was first made clear in an admirable
paper by Mr. Bates,^ who thus threw a flood of light on many
obscure problems. It had previously been observed that certain

butterflies in S. America belonging to quite distinct families,

resembled the Heliconid® so closely in every stripe and shade of

colour, that they could not bo distinguished save by an ex-

perienced entomologist. As the Heliconidss are coloured in

their usual manner, whilst the others depart from the usual

colouring of the groups to which they beloDg, it is clear that

the latter are the imitators, and the Heliconidse the imitated.

Mr. Bates further observed that the imitating species are com-
paratively rare, whilst the imitated abound, and that the two
sets live mingled together. From the fact of the HeliconidsB

being conspicuous and beautiful insects, yet so numerous in

individuals and species, he concluded that they must be pro-

tected from the attacks of enemies by some secretion or odour

;

and this conclusion has now been amply confirmed,* especially

by Mr. Belt. Hence Mr. Bates inferred that the butterflies

which imitate the protected species have acquired their present

marvellously deceptive appearance through variation and natural

selection, in order to be mistaken for the protected kinds, and

thus to escape being devoured. No explanation is here attempted

of the brilliant colours of the imitated, but only of the imitating

butterflies. We must account for the colours of the former in

the same general manner, as in the cases previously discussed

^ ^ The Viiriation of Animals and xziii. 1862, p. 495.

Plants under Domestication,* vol. ii. ‘ Proc. Ent. Soc.* Dec. 8rd|

ch^ XU. p. 17. 1866» p. xlv.

“ ‘ Transact. Linn. Soc.* vol.

X 2
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in this chapter. Since the publication of Mr. Bates’ paper,

similar and equally striking facts have been observ^ by
Mr. Wallace in the Malayan region; by Mr. Trimen in South

AMca, and by Mr. Kiley in the United States.^^

As some writers have felt much ^difficulty in understanding

how the first steps in the process of mimicry could have been

effected through natural selection, it may bo well to remark that

the process probably commenced long ago between forms not

widely dissimilar in colour. In this case even a slight variation

would be beneficial, if it rendered the one species more like

the other ;
and afterwards the imitated species might be modi-

fied to an extreme degree through sexual selection or other

means, and if the changes were gradual, the imitators might
easily be led along the same track, un^ they differed, to an
equally extreme degree from their original conation ; and they

would thus ultimately assume an appearance or colouring wholly

unlike that of the other members of the group to which they

belonged. It should also be remembered that many species of

Lepidoptera are liable to considerable and abrupt variations in

colour. A few instances have been given in this chapter ;
and

many more may be found in the papers of Mr. i^tes and
Mr. Wallace.

With several species the sexes are alike, and imitate the two
sexes of another species. But Mr. Trimen gives, in the paper
already referred to, three coses in which the sexes of the imitated

form differ from each other in colour, and the sexes of the

imitating form differ in a like manner. Several cases have also

been recorded where the females alone imitate brilliantly-

coloured and protected species, the males retaining *Hho
** normal aspect of their immediate congeners.” It is here obvious

that the successive variations by which the female has been

modified have been transmitted to her alone. It is, however,

probable that some of the many successive variations would
have been transmitted to, and developed in, the males had
not such males been eliminated by l>eing thus rendered less

attractive to the females; so that only those variations were

preserved which were from the first strictly limited in their

transmission to the female sex. We have a partial illus^

tration of these remarks in a statement by Mr. Bclt;^^ that

Wal!«ce, * Transact. Linn. Soc.* 163-168. This latter esaay is valu-

vol. zxr. 1865, p. 1 ;
aUo * Tranitact. able, aa Mr. Riley here discusses all

K.nt. S'K,* vol. iv. (3rd series), 1867, the objections which have been

p. 301. Trimen, * Linn. Transact.* raised against Mr. Bates* theory,

rol. zzvi. 1869, p. 497. Riley, l^e Naturalist in Nicaragua,
* Third Annual Report on the Noxi- 1874, p. 385.

•os Insects of Missouri,* 1871, pp.
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the males of some of the Leptalides, which imitate protected
species, still retain in a concealed manner some of their original
characters. Thus in the males *‘ihe npper half of the lower
" wing is of a pure white, whilst all the rest of the wings is

barred and spotted with black, red and yellow, like the species
they mimic. The females haye not this white patch, and the

“ males nsnally conceal it by coTcring it with the upper wing,
so that I cannot imagine its being of any other use to them

“ than as an attraction in courtship, when they exhibit it to the
“ females, and thus gratify their deep-seated preference for the
“ normal colour of the Order to which the Leptalides belong.”

Bright Colours of CaterpUlara.— Whilst reflecting on the

beauty of many butterflies, it occurred to me that some cater-

pillars were splendidly coloured ; and as sexual selection could
not possibly have here acted, it appeared rash to attribute the

beauty of the mature insect to this agency, unless the bright

colours of their larvsQ could be somehow explained. In the

first place, it may be observed that the colours of caterpillai-s

not stand in any close correlation with those of the mature

insect. Secondly, their bright colours do not serve in any
ordinary manner as a protection. Mr. Bates Informs me, as an

instance of this, that the most conspicuous caterpillar which he
ever beheld (that of a Sphinx) lived on the largo green leaves of

a tree on the open llanos of South America ;
it was about four

inches in length, transversely banded with black and yellow,

and with its head, legs, and tail of a bright red. Hence it

caught the eye of any one who passed by, even at the distance of

many yards, and no doubt that of every passing bird.

1 then applied to Mr. Wallace, who has an innate genius for

solving difficulties. After some consideration he replied :
" Most

caterpillars require protection, as may be inferred from some
** kinds being furnished with spines or irritating hairs, and
** from many being coloured green like the leaves on which they
** feed, or being curiously like the twigs ofthe trees on which they
**

live.” Another instance of protection, furnished me by Mr. J.

Mansel Weale, may be added, namely, that there is a caterpillar

of a moth which lives on the mimosas in South Africa, and

fabricates for itself a case quite indistinguishable from the

surrounding thorns. From such considerations Mr. Wallace

thought it probable that conspicuously-coloured caterpillars

were protected by having a nauseous taste; but as their skin

is extremely tender, and as their intestines readily protrude

from a w’ound, a slight peck from the beak of a bird would

be as fatal to them as if they bad been devoured. Hence, at
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Mir. WftUaoe remarks, * distastefulness alone would be insufficient
** to protect a caterpillar unless some outward sign indicated to
^

its would-be destroyer that its prey was a disgusting morsel.*'

Under these circumstances it would be highly advantageous to

a caterpillar to be instantaneously and certainly recognised as

unpalatable by all birds and other animals. Thus the most
gaudy colours would be serviceable, and might have been

gain^ by variation and the survival of the most easily-re-

cognised individuals.

This hypothesis appears at first sight very bold, but when it

was brought before the Entomological Society it was supported
by various statements; and Mr. J. Jenner Weir, who keeps a
large number of birds in an aviary, informs me that he has

made many trials, and finds no exception to the rule, that ali

caterpillars of nocturnal and retiring habits with smooth skins,

all of a green colour, and all which imitate twigs, are greedily

devoured by his birds. The hairy and spinosc kinds are

invariably rejected, as were four conspicuously-coloured species.

When the birds rejected a caterpillar, they plainly shewed, by
shfl-lring their heads, and cleansing their l^aks, that they were

disgusted by the taste.** Three conspicuous kinds of cater-

pillars and moths were also given to some lizards and frogs, by
Blr. A. Butler, and were rejected, though other kinds wore

eagerly eaten. Thus the probability of Mr. Wallace's view is

eonfirmed, namely, that certain caterpillars have been made
conspicuous for their own good, so as to be easily recognised by
their enemies, on nearly the same principle that poisons arc sold

in coloured bottles by druggists for the good of man. We
cannot, however, at present thus explain the elegant diversity

in the colours of many caterpillars
;
but any species which had

at some former period acquired a dull, mottled, or striped appear-

ance, either in imitation of surrounding objects, or from the

direct action of climate, &c., almost certainly would not become
uniform in colour, when its tints were rendered intense and
bright ;

for in order to make a caterpillar merely conspicuous,

there would be no selection in any definite direction.

Summary and Condudiug Remarks on Insects,—Looking back

•• ‘Proc. Eotomolog. Soc.* I>ec. aoalogoiis facts in the ‘Third An-

3rd, 1866, p. xlr., and March 4th, nual Keport on the Norktus Insects

1867, p. Ixxz. of Missonri,* 1871, p. 148. Some
** See Mr. J. Jenner Weir’s opposed cases are, however, given by

paper on Insects and Insectivorous Wallace and M. H. d’Orville;

Birds, in ‘ Transact. £nt. Soc.’ 1869, see ‘Zoological Record,* 1869, p,

p. 21 ;
also Mr. Butler’s paper, 649.

Ibid. p. 27. Mr. Riley has given



OSAP. XI. Summary on Insects, 3^7

to the several Orders, we see that the sexes often differ in
vorions characters, the meaning of which is not in the least
understood. The sexes, also, often differ in their organs of
sense and means of locomotion, so that the males may quickly
discover and reach the females. They differ still oftener in
the males possessing diversified contrivances for retaining the
females when found. We are, however, here concerned ohly in
a secondary degree with sexual differences of these kinds.

In almost all the Orders, the males of some species, even of

weak and delicate kinds, are known to be highly pugnacious

;

and some few are furnished with special weapons for fighting

with their rivals. But the law of battle does not prevail nearly
so widely with insects as with the higher animals. Hence it

probably arises, that it is in only a few cases that the males have
been rendered larger and stronger than the females. On the

contrary, they are usually smaller, so that they may be developed
within a shorter time, to be ready in l^rge numbers for the

emergence of the females.

In two families of the Homoptera and in three of the Orthop-

tora, the males alone possess sound-producing organs in an
efficient state. These are used incessantly during the breeding-

season, not only for calling the females, but apparently for

charming or exciting them in rivalry with other males. No
one who admits the agency of selection of any kind, will, after

reading the above discussion, dispute that these musical instru-

raouts have been acquired through sexual selection. In four

other Orders the members of one sex, or more commonly of

both sexes, are provided with organs for producing various

sounds, which apparently servo merely as call-notes. When
both sexes are thus provided, the individuals which were able

to make the loudest or most continuous noise would gain

partners before those which were less noisy, so that their organa

have probably been gained through sexual selection. It is

instructive to reflect on the wonderful diversity of the means

for producing sound, possessed by the males alone, or by both

sexes, in no less than six Orders. We thus learn how effectual

sexual selection has Ixjen in leading to modifications which

sometimes, as with the Homoptera, relate to important parts of

the organisation.

From the reasons assigned in the last chapter, it is probable

tliat the great horns possessed by the males of many Lamel-

licom, and some other beetles, have been acquired as ornaments.

From the small size of insects, we are apt to undervalue their

appearance. If wo could imagine a male Chalcosoma (fig. 16),

with its polished bronzed coat of mail, and its vast ooraplax
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tioms, magnified to the size of a horse, or even of a dog, it would
be one of the most imposing animals in the world.

The colouring of insects is a complex and obscure subject.

When the male differs slightly from the female, and neither are

brilliantly-coloured, it is probable that the sexes have yaried

in a slightly different manner, and that the yariations have been

transmitted by each sex to the same, without any benefit or

evil thus accruing. When the male is brilliantly-coloured and
differs conspicuously from the female, as with some dragon-flies

and many butterflies, it is probable that he owes his colours to

sexual selection
;
whilst the female has retained a primordial or

yery ancient type of colouring, slightly modified by the agencies

before explained. But in some cases the female has apparently

been made obsciire by yariations transmitted to her alone,

as a means of direct protection ; and it is almost certain that

she has sometimes been mode brilliant, so as to imitate other

protected species inhabiting the same district. When the sexes

resemble each other and both are obscurely coloured, there is

no doubt that they have been in a multitude of cases so coloiired

for the sake of protection. So it is in some instances when both

are brightly-coloured, for they thus imitate protected species, or

resemble surrounding objects such as flowers; or they giye

notice to their enemies that they are unpalatable. In other

cases in which the sexes resemble each other and are both

brilliant, especially when the colours are arranged for display,

we may conclude that they have been gained by the male sex as

an attraction, and have been transferred to the female. We are

more especially led to this conclusion whenever the same typo

of coloration prevails throughout a whole group, and we find

that the males of some species differ widely in colour from

the females, whilst others differ slightly or not at all, with

intermediate gradations connecting these extreme states.

In the same manner as bright colours have often l)een

partially transferred from the males to the females, so it has

been with the extraordinary horns of many Lamellicom and
some other beetles. So again, the sound-producing organs

proper to the males of the Homoptera and Orthoi>tera havo
generally been transferred in a rudimentary, or even in a nearly

perfect condition, to the females; yet not sufficiently perfect to

be of any use. It is also an interesting fact, as bearing on
sexual selection, that the stridulating organs of certain male

Orthoptera are not fully developed until the last moult; and that

the colours of certain male dragon-flies are not fully developetl

until some little time after their emergence from the pupa)

state, and when they are ready to breed.
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Sexnal selection implies that the more attractiye indiTiuuaJs
are preferr^ by the opposite sex; and as with insects, when
tne sexes differ, it is the male which, with some rare exceptions,
is the more ornamented, and departs more from the type to
which the species belongs ;—and as it is the male which searches
eagerly for the female, we must suppose that the females
habitually or occasionally prefer the more beautiful males, and
that these have thus acquired their beauty. That the females
in most or all the orders would have the power of rejecting

any particular male, is probable from the many singular con*
trivances possessed by the males, such as great jaws, adhesive
cushions, spines, elongated legs, &c., for seizing the female

; for

these contrivances shew that there is some difficulty in the act,

BO that her concurrence would seem necessary. Judging from
what we know of the perceptive powers and affections of

various insects, there is no antecedent improbability in sexual

selection having come largely into play
;
but we have as yet no

direct evidence on this head, and some facts are opposed to the

belief. Nevertheless, when we see many males pursuing the

same female, we can hardly believe that the pairing is left to

blind chance—that the female exerts no choice, and is not

influenced by the gorgeous colours or other ornaments with

which the male is decorated.

If we admit that the females of the Homoptera and Orthoptera

appreciate the musical tones of their male partners, and that the

vaiious instruments have been perfected through sexual se-

lection, there is little improbability in the females of other

insects appreciating beauty in form or colour, and consequently

in such characters having been thus gained by the males. But
from the circumstance of colour being so variable, and from its

having been so often modified for the sake of protection, it is

difficult to decide in how large a proportion of cases sexual

selection has played a part. This is more especially difficult in

those Orders, such as Orthoptera, Hymenoptera, and Coleop-

tera, in which the two sexes rarely differ much in colour; for

wo are then left to mere analogy. With the Coleoptera, however,

as before remarked, it is in the great Lamellicorn group, placed

by some authors at the head of the Order, and in wWch we

sometimes see a mutual attachment between the sexes, that

we find the males of some species possessing weapons for sexual

strife, others furnished with wonderful horns, many with stndu-

lating organs, and others ornamented with splendid metallic

tints. Hence it seems probable that all these characters have

been gained through the same means, namely sexual selection.

With butterflies we have the best evidence, as the malei
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Aometimes take pains to displa7 their beantifal colours
; and we

cannot believe that they would act thus, unless the display was
of use to them in their courtship.

When wo treat of Birds, we shall see that they present in

their secondary sexual characters the closest analogy with

insects. Thus, many male birds are highly pugnacious, and
some are furnished with special weapons for fighting with their

rivals. They possess organs which are used during the breeding-

season for pr^ucing vocal and instrumental music. They are

frequently ornamented with combs, horns, wattles and plumes
of tlie most diversified kinds, and ore decorated with beautiful

colours, all evidently for the sake of display. We shall find

tliat, ns with insects, both sexes in certain groups are equally

l^eautiful, and are equally provided with ornaments which are

usually confined to the male sex. In other groups lx)th sexes

nre equally plain-coloured and unornamented. Lastly, in some
few anomalous cases, the females are more beautiful than the

males. Wo shall often find, in the same group of birds, every

gradation from no difference between the sexes, to an extreme

difference. We shall see that female birds, like female insects,

often possess more or less plain traces or rudiments of characters

which properly belong to the males and are of use only to them.

The analogy, indeed, in all these respects between birds and
insects is curiously close. Whatever explanation applies to the

one class probably applies to the other
;
and this explanation,

as we shall hereafter attempt to shew in further detail, is sexual

selection.

CHAPTER Xn.

Secondary Sexual Characters of Fishes, Amphibians,
AND Reptiles.

Fishes: Courtship and battles of the males—I.arger sue of the femnlcs

—Males, bright colours and ornamental appendages; other strange
ch.irncters—Colours and appendages acquired by the males durind the

breeding-season alone—Fishes with both sexes brilliantly coloured

—Prot^tive colours^—The less conspicuous colours of the female cannot
be accounted for on the principle of protection—Male fishes building

nests, and taking charge of the ova and young. Amphibians: Dif-

ferences in structure and colour between the sexes—Vocal organs.

flEPTiLES : Chelonians—Crocodiles—Snakes, colours in some cases pri»-

tective—Lizards, battles of—Ornamental appendages—Strange dif-

ferences in structure between the sexes—Colours—Sexual differences

almost as great as with birds.

W'Bhave now arrived at the great sub-kingdom of the Vertebrata,

tnd will commence with the lowest class, that of Fishes. The
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males of Plagiostomons fishes (sharks, rays) and of Ghimieraid

fishes are provided with claspers which serve to retain the

female, like the various structures possessed by many of the

lower animals. Besides the claspers, the males of many rays

have clusters of strong sharp spines on their heads, and several

rows along "the upper outer surface of their pectoral fins.**

These are present in the males of some species, which have

other parts of their bodies smooth. They are only temporarily

developed during the breeding-season ;
and Dr. Gunther suspects

that they are brought into action as prehensile organs by the

doubling inwards and downwards of the two sides of the body.

It is a remarkable fact that the females and not the males of

some species, as of Haw. davata, have their backs studded with

large hook-formed spines.^

The males alone of the capelin (^Mallotus villosus, one of

Salmonidas), are provided with a ridge of closely-set, brush-like

scales, by the aid of which two males, one on each side, hold the

female, whilst she runs with great swiftness on the sandy beach,

and there deposits her spawn.'-* The widely distinct Monacanthus

scopas presents a somewhat analogous structure. The male, as

Dr. Gunther informs mo, has a cluster of stiff, straight spines,

like those of a comb, on the sides of the tail ;
and these in a

specimen six inches long were nearly one and a half inches in

length : the female has in the same place a cluster of bristles,

which may be compared with those of a tooth-brush. In

another species, M. peroniif the male has a brush like that

possessed by the female of the last species, whilst the sides of

the tail in the female are smooth. In some other species of the

same genus the tail can bo perceived to be a little roughened in

the male and perfectly smooth in the female; and lastly in

others, both sexes have smooth sides.

The males of many fish fight for the possession of the females.

Thus the male stickleback {Qasterosteus leiurus) has been de-

scribed as " mod w’ith delight” when the female comes out of her

hiding-place and surveys the nest which ho has made for her.

" He darts round her in every direction, then to his accumulated

“ materials for the nest, then back again in an instant; and as

she does not advance he endeavours to push her with his snout,

" and then tries to pull her by the tail and side-spine to the nest.”*

* YarrelFs ‘ Hist, of British

Fishes/ vol. ii. 1836, pp. 417, 42.%

436. Dr. Gunther informs me that

the spines in R, claoata are peculiar

to the female.
* * The American Naturalist,’April

1871, p. 119.
, .

s See Mr. R. Waringtons in-

teresting articles in ‘Annals and

Mag. of Nat. Hist ’ Oct. 1852 and

Nov. 1855.
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The males are said to be polygamists;* they axe eitxaoidiiiaxilif

bold and pugnacious, whilst ** the females are quite pacific/

Their battles axe at times desperate;, "for these puny oom-
" batants fasten tighten each other for several seconds, tumbling

" over and over again, until their strength appears completely

" exhausted." With the rough-tailed .stickleba^ (Q, trachuru$)

tho males whilst fighting swim round and round each other,

biting and endeavouring to pierce each other with their raised

lateral spines. The same writer adds,* the bite of these little

furies is very severe. They also use their lateral spines with
** such fatal effect, that I have seen one during a battle absolutely

" rip his opponent quite open, so that he sank to the bottom and
'' died." \^en a fish is conquered, " his gallant bearing forsakes

*'him; his gay colours fade away; and he hides his disgrace
** among his peaceable companions, but is for some time the
« constant object of his conqueror’s persecution.”

The male salmon is as pugnacious as the little stickleback

;

and so is the male trout, as I hear from Dr. Gunther. Mr. Shaw
saw a violent contest between two male salmon which lasted

the whole day ; and Mr. R. Buist, Superintendent of Fisheries,

informs me that he has often watched from the bridge at Perth

the males driving away their rivals, whilst the females were

spawning. The males “ are constantly fighting and tearing each
“ other on the spawning-beds, and many so injure each other as
**

to cause the death of numb^, many being seen swimming near
“ the banks of the river in a state of exhaustion, and apparently
" in a dying state.”* Mr. Buist informs me, that in June 1BG8,

the keeper of the Stormontfield breeding-ponds visited tho

northern Tyne and found about 300 dead salmon, all of which
with one exception were males ; and he was convinced that they

had lost their lives by fighting.

The most curious point about tho male salmon is that during

the breeding-season, besides a slight change in colour, " the
" lower jaw elongates, and a cartilaginous projection turns
** upwards from the point, which, when the jaws are closed,

occupies a deep cavity between the intermaxillary bones of tho

ipper jaw.” ^ (Figa 27 and 28.) In our salmon this change of

structure lasts only during the breeding-season; but in the

* N<tel Humphreys, ‘River Gar- experienced observer (Scropo’e * D^yl
denit,’ 1857. of Salmon Fishing/ p. 60) remarks

* Loudon’s ‘ Mag. of Nat. History/ that like the stag, the male would,
vol. iii. 1830, p. 331. if he could, keep all other males

* *Thf Field/ June 29th, 1867. away.
for Mr. Shaw’s statement, sec ’ Yarrell, ‘ History of British

‘Edinburgh Revi«>w/ 1843. Another Fishes/ vol. ii. 1836, p. 10.
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^mo lycaodo» of N.-W. America the change.
toheTea. ,s pei^nent. and best marked!^;
hAYO previOMly aeceMed the rivers. In these old mil £ytw becomes developed into an immense hook-like projectionS

Fig. 27. Head of male common salmon {Salmo talar) during the breeding-season.

^
[This drau ing, as well as all the others in the present chapter, have been execnted
the well-known artist, Mr. (i. Ford, from specimens in the British Museum, under

ihe kind superintendence of Dr GUnther.]

the teeth grow into regpilar fangs, often more than half an inch
in length. With the European salmon, according to Mr. Lloyd/
the temporary hook-like structure serves to strengthen and

* ‘The Naturalist in Vancouver’s • ‘Scandinavian Adventures,* vol
Island/ vd p 54. i. 1854, pp. 100, 104.
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protect the jawSi when one male charges another with wonderful
Tiolence

; but the greatly developed teeth of the male American
salmon may be compared with the tusks of many male mammals,
and they indicate an offensive rather than a protective purpose.

Fig 28 Head of female salmon.

The salmon is not the only fish in which the teeth differ in

the two sexes; as this is the case with many rays. In the

thomback {^Baia clavaia) the adult male has sharp, pointed

teeth, directed backwards, whilst those of the female are broad

sad flat, and form a pavement ; so that these teeth differ in the

two sexes of the same species more than is usual in distinct

genera of the F?ame family. The teeth of the male bccomo f.harp

only when he is adult : whilst young they are broad and flot
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like those of the female. As so frequently occurs with secondary

sexual characters, both sexes of some species of rays (for instance

E. hatis), when adult, possess sharp pointed teeth
;
and here a

character, proper to and primarily gained by the male, appears

to have been transmitted to the offspring of both sexes. The

teeth are likewise pointed in both sexes of B. maciUata, but only

when quite adult
;
the males acquiring them at an earlier age

tbA" the females. We shall hereafter meet with analogous

cases in certain birds, in which the male acquires the plumage

conunon to both sexes when adult, at a somewhat earlier age than

does the female. With other species of rays the males even when

old never possess sharp teeth, and consequently the adults of both

sexes are provided with broad, flat teeth like those of the young,

and like those of the mature females of the above-mentioned

species.^® As the rays are lK)ld, strong and voracious fish, we

may suspect that the males require their sharp teeth for fighting

with their rivals; but as they possess many parts modified and

adapted for the prehension of the female, it is possible that their

teeth may be us^ for this purpose.
^

In regard to size, M- Carbonnier maintains that the female o.

almost all fishes is larger than the male ;
and Dr. Gunther d<^s

not know of a single instance in which the male is actually

larger than the female. With some Cyprinodonte the male is

not even half as large. As in many kinds of fishes the mles

habitually fight together, it is surprising that they have not

generally become larger and stronger than the
J

the effects of sexual selection. The mal^ suffer from &eK

small size, for according to M. Carbonmer, they are“ ^

devoured by the females of their own species when

and no doubt by other species. Increased

maimer of more importance to the females, than stren^ a^

size are to the males for fighting with other males ,
this

perhaps is to allow of the production of a vast

L many species the male alone is ornamented ^ght

Dolours- or these are much brighter m the male than the

female.
’ The male, also, is sometimes

which aupoar to bo of no more use to him for the
^

D-MWseT^fe. than are the tail feathers to the peacock. I ani

GUnther. There is reason to snqiect that m ^

"hUale CaUio.yr.u.,yra

v<J. a. 1836, p. 416. with an ex- 1868, p. 3W.



356 Tkt Dextni tfMan. Pa»]Z,

baa been called the gemmeom dmgontt ** from its brilliant gem<
** lilro colours.** When fresh caught from the sea the bo^ ia

yellow of Tarions i^adcs, striped and spotted with vivid bine on

tho head ; the dorsal tins are pale brown with dark longitudinal

bands; the ventral, caudal, and anal fins being bluish-black.

The female, or sordid dragonet, was eonsidered by Linnseus, and
by many subsequent naturalists, as a distinct species ; it is of a

dingy radish-brown, with the dorsal fin brown and the other

Jig. 29. Olllonyinus lyra. Upper figure, male ; lower figure, femala.

N.B. The lower figure Is more reduced ihan the upper.

fins white. The sexes differ also in the proportional size of tho

head and mouth, and in the position of tho eyes;'* but tho

most striking difference is the extraordinary elongation in tho

male (fig. 29) of the dorsal fin. Mr. W. Saville Kent remarks

that this
** singular appendage appears from my observations

" of the species in confinement, to be subservient to the same
** end as the wattles, crests, and other abnormal adjuncts of
**
Ibe in gallinaceous birds, for the purpose of fascinating

^ 1 have drawn np this description from Yarrell's * British Fish«.’t ol. i

1836, pp. 2ftl end
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** their mates The young males resemble the adult females

in structure and colour. Throughout the genus Callionymus “

the male is generally much more brightly spotted than the

femalei and in several species, not only the dorsal, but the anal

fin is much elongated in the males.

The male of the Oottm scorpius, or sea-scorpion, is slenderer

and smaller than the female. There is also a great difference

in colour between them. It is difficult, as Mr. Lloyd'® remarks,

** for any one, who has not seen this fish during the spawning-

“ season, when its hues are brightest, to conceive the admixture

** of brilliant colours with which it, in other respects so ill-

** favoured, is at that time adorned.” Both sexes of the Labrus

mixtus, although very different in colour, are beautiful; the

male ^ing orange with bright blue stripes, and the female

bright red with some black spots on the back.

Mg 30. Xiphophoru. IWWi. Upper Hgore. maU- ;
.oarer figorc. female,

ot the fresh waters of
of the Wfiteteio

much in wiows chapters.
^ gnj jg marked

petoiffisis.’* the dorsal fin is grea y
. . a ei,.

•» .X„t...e; July 1873. p. 284 , Ae'Sfed to

1. ‘Catalogue of Ac.anth. Fiste
infdtiuatton: se«

in the British Museum, b> Ir. .
iris\ieB of

Gunther, 1861, pp. 138-lM.
Central Ainenca,’ in ‘Transact.

» ‘Game Birds of Sweden, &c.. ^ 1868, p. 485.

1867, p. 466.
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neither eez is thus provided. In many of the Ghromidie, for

instanoe in GeophAgus and especially in Cichla, the males, as 1

hear from Professor Agassiz,^ have a conspicuous protuberance

on the forehead, which is wholly wanting in the females and in

the young males. Professor Agassiz adds, have often

** observed these fishes at the time of spawning when the pro-

** tuberanoe is largest, and at other seasons when it is totally

wanting, and the two sexes shew no difference whatever in the
" outline of the profile of the head. I never could asceitam that
** it subserves any special function, and the Indians on the

Amazon know noth^ about its use.^ These protuberances

resemble, in their periodical appearance, the fieshy caruncles on

the heads of certain birds
;
but whether they serve as ornaments

must remain at present doubtful

1 hear from Professor Agassiz and Dr. Gunther, that the males

of those fishes, which differ permanently in colour from the

females, often become more brilliant during the breeding-season.

This is likewise the case with a multitude of fiishes, the sexes of

which ore identical in colour at all other seasons of the year.

The tench, roach, and perch may be given as instances. The
male salmon at this season is marked on the cheeks with
" orange-coloured stripes, which give it the appearance of a
** Labrus, and the body partak:es of a golden orange tinge. Tho
** females are dark in colour, and are commonly called black-

fish.”“ An analogous and even gi-eatcr change takes place

with the Salmo triox or bull trout; the males of the char

(5. uwUa) are likewise at U \s season rather brighter in colour

than the females.^ The colours of the pike {Esox reticulatus) of

the United States, especially of the male, ^come, during tho

breedingnseason, exceedingly intense, brilliant, and iridescent.’'*

Another striking instance out of many is afforded by the male
stickleback (Oasterostetis leiurus), which is described by Mr.
Warington," as being then "b^utiful beyond description.”

The back and eyes of the female are simply brown, and the belly

white. The eyes of the male, on the other hand, are ” of the

most splendid green, having a metallic lustre like the green

feathers of some humming-birds. The throat and belly are
" of a bright crimson, tho back of an ashy-green, and the whole

fish appears as though it were somewhat translucent and

** See also * A Joumtj in Brazil,’ Mag. of Xat. Hittorj,' rol. vi. 1841,
by Prof and Mrs. Agassiz, 1868, p. p. 440.

220. ‘The American Agriculturist,

rarrell, ‘ British Fishes,* vol. 1868, p. 100.

ii. 1836, ph 10, 12, 35. ** * Annals and Mag. cf Nat. Hist*
** W. ThoBipson, in ‘ Annals and Oet. 1852.
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" glow^ with an internal incandescence.” After the breeding,e^n them colours aU change, the throat and belly become of a
more green, and the glowing tints snbside.

With respect to^co^hip of fishes, other cases have beeno^ed since the first edition of this book appeared, besides thatalr^y given of the stickleback. Mr. W. 8. Kent says that the
male of the Labrus mixtus, which, as we have seen, differs in
colour from the female, makes " a deep hoUow in the sand of the“ tank, and then endeavours in the most persuasive manner to in-
duce a female of the same species to share it with him, swim-

" ming backwards and forwards between her and the completed
**
nest, and plainly exhibiting the greatest anxietyfor her to follow,**

The males of Cantharus lineatus become, during the breeding-

season, of deep Jeaden-black
; they then retire from the sh£»al,and

excavate a hollow as a nest. ''Each male now mounts vigilant

guard over his respective hollow, and vigorously attacks and
'* drives away any other fish of the same sex. Towards his com-
** panions of the opposite sex his conduct is far different; many of

the latter are now distended with spawn, and these he endeavours
“ by all the means in his power to lure singly to his prepared
" hollow, and there to deposit the myriad ova with which they are

laden, which he then protects and guards with the greatest care.*®

A more striking case of courtship, as well as of display, by the

males of a Chinese Macropus has been given by M. Carbonnier,

who carefully observed these fishes imder confinement.*’ The
males are most beautifully coloured, more so than the females.

During the breeding-season they contend for the possession of

the females; and, in the act of courtship, expand their fins,

which are spotted and ornamented with brightly coloured rays,

in the same manner, according to M. Carbonnier, as the peacock.

They then also bound about the females with muen vivacity, and

appear by Tetalage de leurs vives couleurs chercher a attirer

“ I’attenlion dcs femelles, lesquelles ne paraissaient indifferentes
** a ce manage, ellcs nageaient avec une molle lenteur vers les

m41es et semblaient so complaire dans leur voisinage.” After

the male has won his bride, ho makes a little disc of froth by

blowing air and mucus out of his mouth. He then collects the

fertilised ova, dropped by the female, in his mouth ;
and this

caused M. Carbonnier much alarm, as ho thought that they were

going to be devoured. But the male soon deposits them in the

disc of froth, afterwards guarding them, repairing the froth, and

taking care of the young when hatched. I mention these par-

ticulars because, as we shall presently sec, there are fishes, the

May, 1873, p. 25. *Ball. de la Soc. d’Acclhnat

Paria, July 1869, and Jan. 1870.
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males of which hatch their eggs in theirmonths ; and those who
do not beiieTe in the principle of gradual evolation might ask how
oould such a habit haye originated; but the difficulty is much
diminished when we know that there are fishes which thus

collect and carry the eggs; for if delayed by any cause in

depositing them, the habit of hatching them in their mouths
might haye been acquired.

To return to our more immediate subject. The case stands

thus: female fishes, as far as 1 can learn, neyer willingly spawn
except in the presence of the males ; and the males never fertilise

the oya except in the presence of the females. The males fight

for the possession of the females. In many species, the males

whilst young resemble the females in colour ; but when adult

become much more brilliant, and retain their colours throughout
life. In other species the males become brighter than the females

and otherwise more highly ornamented, only during the season

of love. The males sedulously court the females, and in one

case, as we have seen, take pains in displaying their beauty

before them. Can it be believed that they would thus act to no
purpose during their courtship? And this would be the case,

unless the females exert some choice and select those males

which please or excite them most If the female exerts such
choice, all the above facts on the ornamentation of the males

become at once intelligible by the aid of sexual selection.

We have next to enquire whether this view of the bright

colours of certain male fishes having been acquired through

sexual selection can, through the law of the equal transmission of

characters to both sexes, be extended to those groups in which the

males and females are brilliant in the same, or nearly the same
degree and manner. In such a genus as Labrus, which includes

some of the most splendid fishes in the world—for instance, the

Peacock Labrus (L. pavo), described,*® with pardonable exaggera-

tion, as formed of polish^ scales of gold, encrusting lapis>lazuli,

rubies, sapphires, emeralds, and amethysts—-we may, with much
probability, accept this belief; for we have seen that the sexes in

at least one species of the genus differ greatly in colour. With
some fishes, as with many of the lowest animals, splendid colours

may be the direct result of the nature of their tissues and of the

surrounding conditions, without the aid of selection of any kind

The gold-fish {Cyprintu awra/us), judging from the analogy ol

the golden varieiy of the common carp, is perhaps a case in point,

as it may owe its splendid colours to a single abrupt variation,

due to the conditions to which this fish has been subjected under

*• Bory de Saint Vincent, in ‘ Diet. Class. d’Hist. Nat.* tom. ix. 1826

» 151 .
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oonflneimei^ It is. howerer, more piobaWe that these odonn
have been intensified through artificial selection, as this specios
has been carefnlly bred in China from a remote period.* Under
lifltuial condiidoDS it do&s not seem probable that beings so
Highly organised as fishes, and which live under such complex
relations, should become brilliantly coloured without suffering

some evil or receiving some benefit from so great a change, and
consequently without the intervention of natural selection.

What, then, are we to conclude in regard to the many fishes,

both sexes of which are splendidly coloured? Mr. Wallace*®
believes that the species which frequent reefs, where corals and
other brightly-coloured organisms abound, are brightly coloured
in order to escape detection by their enemies

;
but according to

my recollection they were thus rendered highly conspicuous.

In the fresh-waters of the tropics there are no brilliantly-

coloured corals or other organisms for the fishes to resemble;

yet many species in the Amazons are beautifully coloured, and
many of the carnivorous Cyprinidse in India are ornamented
with "bright longitudinal lines of various tints.”*' Mr. McClel-

land, in describing these fishes, goes so far as to suppose that
" the peculiar brilliancy of their colours ” serves as a better
" mark for king-fishers, terns, and other birds which are
" destined to keep the number of these fishes in check;” but at

the present day few naturalists will admit that any animal has

been made conspicuous as an aid to its own destruction. It is

possible that certain fishes may have been rendered conspicuous

in order to warn birds and beasts of prey that they were

unpalatable, as explained when treating of caterpillars ; but it

is not, I believe, known that any fish, at least any fresh-water

fish, is rejected from being distasteful to fish-devouring animals.

On the whole, the most probable view in regard to the fishes, of

which both sexes are brilliantly coloured, is that their colours

were acquired by the males os a sexual ornament, and were

transferred equally, or nearly so, to the other sex.

** Owing to some remarks on this has been “ produced at Hangchow a

subject, made in my work * On the “ variety called the fire-fish, from its

Variation of Animals under Domesti- “ intensely red colour. It is uni-

cation,’ Mr. W. F. Mayers (‘ Chinese " versally admired, and there is not

Notes and Queries,’ Aug. 1868, p. “ a household where it is not cul-

123) has searched the ancient “ tivated, in rwa/ry as to tis colour^

Chinese encyclopedias. He finds “ and as a source of profit.
’

that goldish were first reaied in
*• ‘Westminster Review,’ July

confinement during the Sung Dy- 1867, p. 7.

nasty, which commenced A.D, 960. * Indian Cyprinida, by Mr.

In the year 1129 these fishes M'Clelland, ‘Asiatic Researckfi^

abounded. In another place it is vol. xix. part li. 1839 u. 230.

said that since the year 1548 there
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We haye now to consider whether, when the male differs in a

marked manner from the female in colour or in other oma-
ments, he alone has been modified, the variations being inherited

bj his male offspring alone; or whether the female has been

specially modified and rendered inoonspicnons for the sake of

protection, such modifications being inherited only by the

females. It is impossible to doubt that colour has been gained

by many fishes as a protection : no one can examine the speckled

upper surface of a flounder, and overlook its resemblance to the

sandy bed of the sea on which it lives. Certain fishes, moreover,

can through the action of the nervous system, change their

oolours in adaptation to surrounding objects, and that within a

short time.** One of the most striking instances ever recorded

of an animal being protected by its colour (as far as it con bo

judged of in preserv^ specimens), os well as by its form, is that

given by Dr. Gunther” of a pipe-fish, which, with its reddish

streaming filaments, is hardly distinguishable from the sea-weed

to which it clings with its prehensile tail. But the question now
under consideration is whether the females alone have been

modified for this object We can see that one sex will not bo

modified through natural selection for the sake of protection

more than the other, supposing both to vary, unless one sex is

exposed for a longer period to danger, or has less power of

escaping from such danger than the other; and it does not

appear that with fishes the sexes differ in these respects. As
far as there is any difference, the moles, from being generally

smaller and from wandering more about, are exposed to greater

danger than the femdes; and yet, when the sexes differ, the

males are almost always the more conspicuously coloured.

The ova ore fertilised immediately after being deposited
;
and

when this process lasts for several days, as in the case of

the salmon,” the female, during the whole time, is attended by

the male. After the ova are fertilised they are, in most cases,

left unprotected by both parents, so that the males and females,

as far as oviposition is concerned, are equally exposed to danger,

and both are equally important for the production of fertile ova

;

consequently the more or less brightly-coloured individuals ot

either sex would bo equally liable to be destroyed or preserved,

and both would have on equal influence on the colours of their

offspring.

Certain fishes, belonging to several families, make nests, and
some of them take care of their young when hatched. Both

** 0. Pouchet, L’lnstitut. Not. 1, 327, pi. zit. and xr.

1871, p. 134. ** Ifarrcll, *
firituih Fiihos,* ?«1

•* ‘Pioc. Zoolog. Soc.* 1865, p. li. p. U
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sexes of the bright coloured Crmilabrus maua and melo^% work
together in building their nests with sea-weed, shells, vSfec.^

But the mdes of certain fishes do all the work, and afterwards
take exclusive charge of the young. This is the case with the dull-
eoloured gol^,*® in which the sexes are not known to differ in
colour, and likewise with the sticklebacks (Gasterosteus), in which
the males become brilliantly coloured during the spawning season.
The male of the smooth*tailed stickleback (G. leiurus') performs
the duties of a nurse with exemplary care and vigilance during
a long time, and is continually employed in gently leading back
the young to the nest, when they stray too far. He courageously

drives away all enemies, including the females of his own species,

it would indeed be no small relief to the male, if the female, after

depositing her eggs, were immediately devoured by some enemy,

for he is forced incessantly to drive her from the nest.®^

The males of certain other fishes inhabiting South America
and Ceylon, lielonging to two distinct Orders, have the extra-

ordinary habit of hatching within their mouths or branchial

cavities, the eggs laid by the females.^ 1 am informed by
Professor Agassiz that the males of the Amazonian species

which follow this habit, ** not only are generally brighter than
** the females, but the difference is greater at the spawning-season
'' than at any other time.” The species of Geophagus act in the

same manner ; and in this genus, a conspicuous protuberance

becomes developed on the forehead of the males during the

breeding-season. With the various species of Ghromids, os

Professor Agassiz likewise informs me, sexual differences in

colour may be observed, “ whether they lay their eggs in the

water among aquatic plants, or deposit them in holes, leaving

“ them to come out without further care, or build shallow nests

“ in the river mud, over which they sit, as our Pomotis does.

'' It ought also to be observed that these sitters are among the

brightest species in their respective families
;
for instance,

“ llygrogonus is bright green, with large black ocelli, encircled

“ with the most brilliant red.” Whether with all the spedes of

Chromids it is the male alone which sits on the eggs is not

known. It is, however, manifest that the fact of the eggs being

** According to the observations

of BI. Gerbc ; see Gunther’s ‘ Record

of Zoolog. Literature,’ 1865, p.

194.

Cuvier, ‘ R^gne Animal,’ voi'.

a 1829, p. 242.

See Mr. Waringtou’s mcMtt

interesting description of the habits

of the Oa8tero8t4U8 icturus, in ^An-

nals and Mag. of N.at. Hist.* Novem-
ber 1855.
“ Prof. Wyman, in ‘ Proc. Boston

Soc. of Nat. Hist.’ Sept. 15, 1857.

Also Prof. Turner, in ‘Journal of

Anatomy and Phys.* Nov. 1, 1866,

p. 78. Dr. Gilnthcr has Ukcwhif

doscTibod other cases.
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pioteoted or unprotected by the parents, has had little or no
influence on the difierenoes in colour between the sexes. It is

farther manifest, in all the cases in which the males take

exohiBiye charge of the nests and young, that the destruction

of the biigbteivcoloured males would be far more influential on
the character of the race, than the destruction of the brighter-

coloured females; for the death of the male during the period of

incubation or nursing would entail the death of the young, so

that they could not inherit his peculiarities; yet, in many of

these very cases the males are more conspicuously coloured than
the females.

In most of the Lophobranchii (Pipe-fish, Hippocampi, &c.)

the males have either marsupial sacks or hemispheric^ de-

pressions on the abdomen, in which the ova laid by the female

are hatched. The males also shew great attachment to their

young.® The sexes do not commonly differ much in colour;

but Dr. Gunther beb'eyes that the male Hippocampi are rather

brighter than the females. The genus ^lenostoma, however,

offers a curious exceptional case,^ for the female is much more
yiridly-coloured and spotted than the male, and she alone has a

marsupial sack and hatches the eggs; so that the female of

Solenostoma differs from all the other Lophobranchii in this

latter respect, and from almost all other fishes, in being more
brightly-coloured than the male. It is improbable that this

remarkable double inversion of character in the female should

be an accidental coincidence. As the males of several fishes,

which take exclusiye charge of the eggs and young, are more
brightly coloured than the females, and as here the female Solo-

nostoma takes the same charge and is brighter than the male, it

might be argued that the conspicuous colours of that sex which

is the more important of the two for the welfare of the offspring,

must be in some manner protective. But from the large number
of fishes, of which the males are either permanently or period-

ically brighter than the females, but whose bfe is not at all

more important for the welfare of the species than that of the

female, this view can hardly be maintained. When we treat

of birds we shall meet with analogous cases, where there has

been a complete inversion of the usual attributes of the two
sexes, and we shall then give what appears to be the probable

explanation, namely, that the males have selected the more

attractive females, instead of the latter having selected, in

• Tarrell, ‘ Hist, of British Fishes of Zanzibar,* by Col. Playfair,

Fishes,* rol. ii. 1836, pp. 329, 338. 1866, p. 137, has re-eiamined th«

^ ito. Gfiuther, since publishing specimens, and has given pM the

in account of this species in * The above information.
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nooordance with the nsiial role throughout the animal kingdomi

the more attractive males.

On the whole we may conclude, that with most fishes, in

which the sexes differ in colour or in other ornamental charac-

ters, the males originally varied, with their variations trans-

mitted to the same sex, and accumulated through sexual

selection by attracting or exciting the females. In many cases,

however, such characters have been transferred, either partiaUy

or completely, to the females. In other cases, again, both sexes

have been coloured alike for the sake of protection; but in

no instance does it appear that the female alone has had her

colours or other characters specially modified for this latter

purpose.

The last point which need be noticed is that fishes are known

to make various noises, some of which are described as being

musical. Dr. Dufosse, who has especially attended to this

subject, says that the sounds are voluntarily produced in several

ways by different fishes : by the friction of the pharyngeal bones

—by the vibration of certain muscles attached to the swim-

bladder, which serves as a resounding board—and by the vibra-

tion of the intrinsic muscles of the swim-bladder. By this latter

means the Trigla produces pure and long-drawn sounds which

range over nearly an octave. But the most interesting case for

us is that of two species of Ophidium, in which the males alone

are provided with a sound-producing apparatus, consisting of

small movable bones, with proper muscles, in connection with

the swim-bladder.*^ The drumnodng of the Umbrinas in the

European seas is said to be audible from a depth of twenty

fathoms
;
and the fishermen of Eochelle assert that the males

“ alone make the noise during the spawning-time; and that it

" is possible by imitating it, to take them without bait.”*^ From

this statement, and more especially from the case of Ophidium,

it is almost certain that in this, the lowest class of the Verto-

brata, as with so many insects and spiders, sound-producing

instruments have, at least in some cases, been developed through

sexual selection, as a means for bringing the sexes together.

‘ Comptes Rendus.’ Tom. xlvi.

1858, p. 363. Tom. ilvii. 1868, p.

916, Tom. liv. 1862, p, 393. The

ncise jiiade by the Umbrinas {Saacna

tiquila\ is said by some author.** to

be more like that of a flute or organ,

than drumming: Dr. Zouteveen, in

the Dutch translation of this \»ork

(vol. u., p. 36), gives some further

particulars on the sounds made by

fishes.

« The Rev. 0. Kingsley, in

'Nature,* May 1870, p. 40.
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Amphibians.

Utodda.’-^ will begin with the tailed amphibians. The sexes

of salamanders or newts often differ much both in colour and

structure. In some species prehensile claws are developed on

the fore-legs of the males during the breeding-season: and at

this season in the male Triton •palmipcs the hind-feet are pro-

vided with a swimming-web, which is almost completely

absorbed during the winter; so that their feet then resemble

Fig 32. Triton cnstafna (half natural size, from Bell’s ‘ British Koptiles ’).

UpjHf liguns male during the brceding-seuson ;
lower figure, female.

those of the female.^^ This structure no doubt aids the male

in his eager search and pursuit of the female. Whilst courting

her he rapidly vibrates the end of his tail. With our common

newts ( THiou punctatns and cristatas) a deep, much indented

crest is developed along the back and tail of the male during the

.breeding-season, which disappears during the winter. Mr. St.

George Mivart informs me that it is not furnished with muscles,

and therefore cannot be used for locomotion. As during the

season of courtship it becomes edged with bright colours, there

can hardly be a doubt that it is a masculine ornament. In

many species the body presents strongly contrasted, though

lurid tints, and these become more vivid during the breeding-

season. The male, for instance, of our common little newt

(Triton punctatus) is brownish-grey above, passing into yellow

” Bfcll, ‘History of Briti»h Reptiles/ 2nd edit. 1849, pp. 156-159.
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•* benaath, which in the spring becomes a rich bright orange,
•• marked everywhere with round dark spots.” The edge of the
crest also is then tipped with bright red or violet The female
is nsnally of a yellowish-brown colour with scattered brown
dots, and the lower surface is often quite plain.^ The young
are obscurely tinted. The ova are fertilised during the act of

deposition, and are not subsequently tended by either parent.

We may therefore conclude that the males have acquired their

strongly-marked colours and ornamental appendages through
sexual selection; these being transmitted either to the male
offspring alone, or to both sexes.

Anwra or Bairachia.—With many frogs and toads the colours

evidently serve as a protection, such as the bright green tints

of tree-frogs and the obscure mottled shades of many terrestrial

species. The most conspicuously-coloured toad which I ever

saw, the Phrynums nigricans had the whole upper surface of

the body as black as ink, with the soles of the feet and parts of

the abdomen spotted with the brightest vermilion. It crawled

about the bare sandy or open grassy plains of La Plata under a
scorching sun, and could not fail to catch the eye of every pass-

ing creature. These colours are probably beneficial by makiDg
this animal known to all birds of prey as a nauseous mouthful.

In Nicaragua there is a little frog " dressed in a bright livery
** of red and blue ” which does not conceal itself like most other

species, but hops about during the daytime, and Mr. Belt says***

that as soon as he saw its happy sense of security, he felt sure

that it was uneatable. After several trials he succeeded in

tempting a young duck to snatch up a young one, but it was
instantly rejected ;

and the duck " went about jerking its head,

as if trying to throw off some unpleasant taste.”

With respect to sexual differences of colour, Dr. Gunther

does not know of any striking instance either with frogs or

toads
;
yet he can often distinguish the male from the female, by

the tints of the former beiog a little more intense. Nor does

he know of any striking difference in external structure between

the sexes, excepting the prominences which become developed

during the breeding-season on the frontrlegs of the male, by

which he is enabled to hold the female.*'^ It is surprising that

** Bell, * HiFtory of British Rep- st/iimmensis (Dr. Anderson, * Proc.

tilei,* 2nd edit. 1849, pp. 146, 151. Zoolog. Soc.,’ 1871, p. 204) has two

‘Zoology of the Voyage of Die plate-like callosities on the thorax

“ Beagle,” * 1843. Bell, ibid. p. 49. and certain rugosities on the hngers,

* The Naturalist in Nicaragua,’ which perhaps subserre the same ei»**

1874, p. 321. as the aboTe-mecV'oned prominences

The mole alone of the Bu/o
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these animals have not aoqniied more strongly-marked sexiud

eharacters; for though cold-blooded their passions are strong

l>r. Giinther intorms me that he has several times found an

xmfortunate female toad dead and smothered from having been

so closely embraced by three or four males. Frogs have been

observed by Professor Hoffinan in Giessen fighting all day long

daring the breeding-season, and with so much violence^ that one
had its body ripped open.

Frogs and toads offer one interesting sexual difference, namely,

in the musical powers possessed by the males; but to speak

of music, when applied to the discordant and overwhelming
sounds emitted by male bull-frogs and some other species, seems,

according to our taste, a singularly inappropriate expression.

Nevertheless, certain frogs sing in a decide^y pleasing manner.
Near Kio Janeiro I used often to sit in the evening to listen to a

number of little Hylas, perched on blades of grass close to the

water, which sent forth sweet chirping notes in harmony. The
various sounds are emitted chiefiy by the males during the

breeding-season, as in the case of the croaking of our common
frog.** In accordance with this fact the vocal organs of the

males are more highly-developed than those of the females. In

some genera the males alone are provided with sacs which open
into the larynx.** For instance, in the edible frog {Rana esevienta)
** the sacs are peculiar tc the males, and be^me, when filled

" with air in the act of croaking, large globular bladders, stand-

ing out one on each side of the head, near the comers of the

mouth.** The croak of the male is thus rendered exceedingly

powerful ; whilst that of the female is only a slight groaning

noise.** In the several genera of the family the vocal organs

differ considerably in structure, and their development in all

cases may be attributed to sexual selection.

Bkftilxs.

Chdonia,—^Tortoises and turtles do not offer well-marked

sexual differences. In some species, the tail of the male is

longer than that of the female. In some, the plastron or lower

surface of the shell of the male is slightly concave in relation to

the back of the female. The male of the mud-turtle of the

United States (jChr^itmyi picta) has daws on its front-feet

twice as long as those of the female ; and these are used when

** Bell, * History of Bntisb ** J. Bishop, is * Todd's Cyclop.

BcptilM.* 1S4S, p. 93. of Anat. and Fhvs.’ vol. ir. p. 1608
*0 Bell, ibid. p. 112-lli.
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the sexes unite.®' With the huge tortoise of the Galapagos
Islands {Testudo nigra) the males are said to grow to a larger

size than the females: during the pairing-season^ and at no
other time, the male utters a hoarse bellowing noise, which can
be heard at the distance of more than a hundred yards

; the

female, on the other hand, never uses her voice.®*

With the Testudo elegans of India, it is said " that the combats
** of the males may be heard at some distance, from the noise
" they produce in butting against each other.” “

Crocodilia,—The sexes apparently do not differ in colour
; nor

do I know that the males fight together, though this is pro-

bable, for some kinds make a prodigious display before the

females. Bartram®^ describes the male alligator as striving

to win the female by splashing and roaring in the midst

of a lagoon, " swollen to an extent ready to burst, with its

** head and tail lifted up, he spins or twirls round on the

surface of the water, like an Indian chief rehearsing his feats

of war.” During the season of love, a musky odour is emitted

by the submaxillary glands of the crocodile, and pervades their

haunts.®®

Ophidia.—Dr. Gunther informs me that the males are always

smaller than the females, and generally have longer and slenderer

tails ;
but he knows of no other difference in external structure.

In regard to colour, he can almost always distinguish the male

from the female by his more strongly-pronounced tints ; thus

the black zigzag band on the back of the male English viper is

more distinctly defined than in the female. The difference is

much plainer in the rattle-snakes of N. America, the male of

which, as the keeper in the Zoological Gardens shewed me, can at

once be distinguished from the female by having more lurid

yellow about its whole body. In S. Africa the Bucephalus

aipensis presents an analogous difference, for the female *'is

“ never so fully variegated with yellow on the sides as the

" male.”®® The male of the Indian Dipsas cynodon, on the

other hand, is blackish-brown, with the belly partly black,

whilst the female is reddish or yellowish-olive, with the belly

either uniform yellowish or marbled with black. In the Tragops

Uispar of the same country, the male is bright green, and the

Mr. C. J. Maynard, ‘The

Amszican Naturailist,* Dec. 1869, p.

555.
•• See mv ® Journal of Researches

during the Voyage of the “ Beagle,”

'

1845, p. 384.
•» Dr Ottnther, ‘ Reptiles of

British India/ 1864, p. 7.
** ‘Trarels through Carolina,

&c., 1791, p. 128.
** Owen, ‘Anatomy of Verto-

brates,’ rol. i. 1866, p. 615.
** Sir Andrew Smith, ‘ Zoolog. of

S. Africa : Reptilia,’ 1849, pL x.
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female bronze-coloured.'^^ No doubt the oolonrs ol some snakes

proteotiTe^ as sbeum by the green tints of tree-snakes, and

the yarious mottled shades of the species which livo in sandy

places ;
bat it is doabtfol whether the colours of many kinds,

for instance of the common English snake and viper, servo to

conceal them; and this is still more doubtful with the many
foreign species which are coloured with extreme elegance. The
colours of certain species are very different in the adult and

young states."

Daring the breeding-season the anal scent-glands of snakes are

in active function and so it is with the same glands in lizards,

and as we have seen with the submozillary glands of crocodiles.

As the males of most animals search for the females, these

odoriferous glands probably serve to excite or charm the fen ale,

rather than to guide her to tho spot where the male may be

found. Mole snakes, though appearing so sluggish, are amorous

;

for many have been observed crowding rcund the same female,

and even round her dead body. They are not known to

fight together from rivalry. Their intellectual powers are

higher than might have been anticipated. In the Zoological

Gardens they soon learn not to strike at the iron bar with which

their cages are cleaned ; and Dr. Keen of Philadelphia informs

me that some snakes which he kept, learned after four or five

times to avoid a noose, with which they were at first easily

caught An excellent observer in Ceylon, Mr. E. Layard, saw "

a cobra thrust its head through a narrow hole and swallow a

toad.
** With this encumbrance he could not withdraw him-

“ self; finding this, he reluctantly disgorged the precious mor-
" sel, which b^an to move off ; this was too much for snake
" philosophy to bear, and the toad was again seized, and again
" was the snake, after violent efforts to escape, compelled to part
" with its prey. This time, however, a lesson had been learnt,

and the toad was seized by one leg, withdrawn, and then
" swallowed in triumph.”

The keeper in the Zoological Gardens is positive that certain

snakes, for instance Orotalus and Python, distinguish liim from

all other persons. Cobras kept together in the same ca^ '

apparently feel some attachment towards each other."'

Dr. A. GOnther, ‘Reptiles of brntes,* vol. i. 1866, p. 615.

BritUh India,’ Ray Soc. 1864, pp.
** ‘ Rambles in Ceylon,’ in ‘ Annnii

804, 308. and Mag. of Nat. Hist.’ 2nd s;ne«,
" Dr. Stoliczba, ‘ Journal of yol. tx. 1852, p. 333.

Asiatic Soc. ox Bengal,’ yoI. xzxix. Dr. Gfinther, ’ Reptiles oi

1870, pp. 205, 211. Bntish India,’ 1864, p a4(K
" Owen, ‘Anatnxny of Verte-
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It does not, however, follow because snakes have some
reasoning power, strong passions and mutual affection, that they

should likewise bo endowed with snfQcient taste to admire
brilliant colours in their partners, so as to lead to the adorn-

ment of the species through sexual selection. Nevertheless, it is

difficult to account in any other manner for the extreme b^uty
of certain species ;

for instance, of the coral-snakes of S. America,

wliich are of a rich red with black and yellow transverse bands.

I well remember how much surprise I felt at the beauty of the

first coral-snake which 1 saw gliding across a path in Brazil.

Snakes coloured in this peculiar manner, as Mr. Wallace states

on the autnority of Dr. Giinther,®* are found nowhere else

in the world except in S. America, and here no less than four

genera occur. One of these, Elaps, is venomous ;
a second and

widely-distinct genus is doubtfully venomous, and the two

others are quite harmless. The species belonging to these

distinct genera inhabit the same dis^icts, and are so like each

other, that no one “but a naturalist would distinguish the
** harmless from the poisonous kinds.” Hence, as Mr. Wallace

l)elievos, the innocuous kinds have probably acquired their

colours as a protection, on the principle of imitation
;
for they

would naturally be thought dangerous by their enemies. The

cause, however, of the bright colours of the venomous Elaps

remains to bo explained, and this may perhaps be sexual

selection.
*

Snakes produce other sounds oesides hissing. The deadly

Echin carinata has on its sides some oblique rows of scales of a

peculiar structure with serrated edges ;
and when this snake is

excited, these scales are rubbed against each other, which pro-

duces “a curious prolonged, almost hissing sound.”®® With

respect to the rattling of the rattle-snake, we have at last some

definite information: for Profe^r Aughey states," that on twe

occasions, being himself unseen, he watched from a little ^stance

a rattle-snake coiled up with head erect, which continued to

rattle at short intervals for half an hour : and at last he saw

another snake approach, and when they mot they paired.

Hence he is satisfied that one of the uses of the rattle is to bring

the sexes together. Unfortunately he did not ascertam whether

it was the male or the female which remained stationary and

called for the other. But it by no means follows from the

above fact that the rattle may not be of use to these snakes in

other ways, as a warning to animals which would otherwise

•• ‘ Westmiiuter Review,‘July let,

1867, p. 32.

l)r. Anderson, ‘ Proc. Zoolog.

Soc.‘ 1871, p. 196.
«« <The American Natnraliet,^

1673, p. 85.
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Bttaok them. Nor can 1 quite disbelieve the several aooonnts

which have appeared of their thus paralysing their prey with fear.

Some other snakes also make a distinct noise by rapidly vibrating

their against the surrounding stalks ofplants ; and I have my-

self heard this in the case of a Trigonocephalas in S. America.

Zoeer^iZ^.—The males of some, probably of many kinds of

lizards fight together from rivaliy. Thus the arboreal AnoUh

crutatellus of S. America is extremely pugnacious :
" During the

** spring and early part of the summer, two adult males rarely

" meet without a contest. On first seeing one another, they nod
" their heads up and down three or four times, and at the same

time expanding the frill or pouch beneath the throat
;
their

eyes glisten with rage, and after waving their tails from
" side to side for a few seconds, as if to gather energy, they dart

at each other furiously, rolling over and over, and holding
** firmly with their teeth. The conflict generally ends in one of
’’ the combatants losing his tail, which is often devoured by the

victor.” The male of this species is considerably larger than

tho female and this, as far as Dr. Gunther has been able to

ascertain, is the general rule with lizards of all kinds. The
males alone of the Cyrtodactylus ruhidu$ of the Andaman Islands

possesses pre-anal pores ;
and these pores judging &om analogy

probably serve to emit an odour.**

The sexes often differ greatly in various external characters.

The male of the above-mentioned Anolis is furnished with a

crest which runs along the back and tail, and can be erected at

pleasure ;
but of this crest the female does not exhibit a traca

In the Indian Cophotis ceylanica, the female has a dorsal crest,

though much less developed than in the xnale ; and so it is, as

Dr. Gunther informs me, with the females of many Iguanas,

Chameleons, and other lizards. In some species, however, the

crest is equally developed in both sexes, as in the Iguana tuhercu-

lata. In the genus Sitana, the males alone are furnished with a

large throat-pouch (fig. 33), which can be folded up like a fan,

and is coloured blue, black, and red
;
but these splendid colours

are exhibited only during the pairing-season. The female does

not possess even a rudiment of this appendage. In the Anolis

cristatedus, according to Mr. Austen, the throat pouch, which is

bright red marbled with yellow, is present in the female, though
in a rudimental condition. Again, in certain other lizards, both
sexes are equally well provided with throat pouches. Here we

** Mr. K. L. Austen kept these ** Stoliczka, * Journal of Asiatic

animals alive for a considerable Soc. of Bengal,* vol. xzztr. 1870, p.
time; see *Land and Water,' July 166.

1867, p. 9
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SCO with species belonging to the same gronp, as in so many
previous cases, the same character either confined to the males,

or more largely developed in them than in the females, or

again equally develoi)ed in both sexes. The little lizards of

the genus Draco, which glide

through the air on their rib-

supported parachutes, and
which in the beauty of their

colours baffle description, are

furnished with skinny appen-

dages to the throat “ like the

wattles of gallinaceous birds.*'

These become erected when
the animal is excited. They
occur in both sexes, but are

best developed when the male Fig. 3?. Sitana minor. Male with tiie

arrives at maturity, at which ffiaT
age the middle apx)endage is

sometimes twice as long as the head. Most of the species like-

wise have a low crest running along the neck
;
and this is much

more developed in the full-grown males, than in the females or

young malcs.®^

A Chinese species is said to live

in pairs during the spring
;

and if

“ one is caught, the other falls from
“ the tree to the ground, and allows
“ itself to be captured with impu-
** nity,'’—I presume from despair.®’

There arc other and much more
remarkable differences between the

sexes of certain lizards. The male
of Ceratophom asp-ra bears on tho

extremity of his snout an appendage
half as long as the head. It is

cylindrical, covered with scales,

flexible, and apparently capable of

erection : in the female it is quite

rudimental. In a second species

of the same genus a terminal scale

Fig. 34. Ceratopiiora Stoddartil

Upper figure, male; lower fi9ire;i

female.

forms a minute horn on the summit of the flexible appendage

;

All the foregoing stAtements nificent work on the ‘ Reptiles of

nnd quotations, in regard to Cophotis, British India,’ Ray Soc. 1864, pp.
Sitana and Draco, as well os the 122, 11^10, 135.

following facts in regard to Cerato- ** Mr. Swinhoe, ‘ Proc# 2k>ologi

]ihora and Chamaeleon, are from Dr. Soc.* 1870, p. 240.

Gilnthcr himself or from his mag«
2 A 2
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and in a third species (C. Stoddartii, fig. 84) the whole appen-
dage is converted into a horn, which is usually of a white

colour^ but assumes a purplish tint when the animal is excited.

In the adult male of this latter species the horn is half on inch

in length, but it is of quite minute size in the female and in the

yoang. These appendages, as Dr. Gunther has remarked to me,
may be compared with the combs of gallinaceous birds, and
apparently serve as ornaments.

Fig. 35. Chamaeleon Wfureus. Upper figure, male ; lower figure, female.

In the genus ChamaBleon we come to the acme of difference

between the sexes. The upi)er jmrt of the skull of the male

C. hifurcm (fig. 35), an inhabitant of Madagascar, is produced

into two great, solid, bony projections, covered with scales like

the reet of the head; and of this wonderful modification of

rtmctaie the female exhibits only a rudiment Again, isx
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Chamcdeovt Owenii (fig. 36), from the West Coast of Africa, the

male bears on his snout and forehead three curious horns, ot

'which the female has not a trace. These horns consist of an
excrescence of bone covered with a smooth sheath, forming part of

the general integu-

ments of the body,

so that they are

identical in struc-

ture with those of a

bull, goat, or other

sheath-homed ru-

minant. Although

the three horns

differ so much in

appearance from

the two great pro-

longations of the

skull in C. hifurcus,

we can hardly doubt

that they serve the

same general pur-

pose in the economy
of these two ani-

mals. The first con-

jecture, which will occur to every one, is that they are used
by the males for figliting together; and as these animals aie

very quarrelsome,®® this is probably a correct view. Mr. T. W.
Wood also informs me that he once watched two individuals oi

C. pumilus, fighting violently on the branch of a tree ; they flung

their heads about and tried to bite each other
; they then rested

for a time, and afterwards continued their battle.

With many lizards, the sexes differ slightly in colour, the

tints and stripes of the males being brighter and more distinctly

defined, than in the females. This, for instance, is the case with

the above Cophotis and 'with the Acanthodactylus capeusis of

S. Africa. In a Cordylus of the latter country, the male is

either much redder or greener than the female. In the Indian

Calotas nigrilahris there is a still greater difference ;
the lips also

of the male are black, wliilst those of the female are green. In

our common little viviparous lizard (Zooiocfi vivipara) ^'the

'' under side of the body and base of the tail in the male are
" bright orange, spotted with black ; in the female these parts
**
are pale-greyish-green without spots."™ We have seen that

•• Dr. Bncholz, * Monatsbericht Bell, ‘History of British

Iv. Preiiss. Akad.* Jan. 1874, p. 73. Beptiles,* 2iid edit. 1849, p. 40.

Fig 36. GhanjfiDleon Owenii. Upper figure, male
lower figure, female.
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the xnaleB alone of Sitana possess a throat-poncli
;
and this is

splendidly tinted with blue, black, and red. In the Proctotretm

tenuis of Chile the male alone is marked with spots of blue,

green, and coppery-red.^^ In many cases the males retain the

same colours throughout the year, but in others they l>ecome

much brighter during the breeding-season
; I may give as an

additional instance the Calotes maria, which at this season has a

bright red head, the rest of the body being green.’*

Both sexes of many species are beautifully coloured exactly

alike
;
and there is no reason to suppose that such colours are

protective. No doubt with the bright green kinds which live

in the midst of vegetation, this colour serves to conceal them ;

and in N. Patagonia I saw a lizard {Proctotretm multimaculatus)

which, when frightened, flattened itis body, closed its eyes, and

then tom its mottled tints was hardly distinguishable from the

surrounding sand. But the bright colours with which so many
lizards are ornamented, as well as their various curious appen-

dages, were probably acquired by the males as an attraction,

and then transmitted either to their male offspring alone, or to

both sexes. Sexual selection, indeed, seems to have played

almost as important a part with reptiles as with birds
; and the

less conspicuous colours of the females in comparison with the

males cannot be accounted for, as Mr. Wallace believes to be the

case with birds, by the greater exposure of the females to danger

during incubation.

CHAPTER ym
SXGONDABT SeXUAL ChARAGTXBS OF BiRDB.

Sexual differences—Law of battle— Special weapons—Vocal organa—
Instrumental music—Love-antics and dances—Decorations, permanent
and seasonal—Double and single annual moults—Display of ornaments
by the males.

Sboosdabv sexual characters are more diversified and con-

spicuous in birds, though not perhaps entailing more important

changes of structure, than in any other class of animals. I shall,

therefore, treat the subject at considerable length. Male birds

sometimes, though rarely, possess special weapons for fighting

For Proctotretus see * Zoology the Indian Calotcs, see * Reptiles of

of the Voyage of the “Beagle;" British India,’ by Dr Glinthcr, c.

Reptiles,* by Mr. Bell, p. 8. For 143.

the Lizards of S. Africa, sec ‘ Zoology ” Giinther in * Proc. Zoolog. Soc.*

of 8. Afnca; P^eptiles,* by Sir 1870, p. 778, with % coloured

Aadrew Broith, pi. 2^ and 39. For figure.



Qbap. XIIL Birds. 359

with each other. They ohann the female by Tocal or isstra*

mental mtudc of the most varied kinds. They are ornamented
by all sorts of combs, wattles, protuberances, horns, air-distended

sacks, top-knots, naked shafte, plumes and lengthened feathers

gracefully springing from all parts of the body. The beak and
naked skin about the head, and the feathers are often gorgeously

coloured. The males sometimes pay their court by dancing, or

by fantastic antics performed either on the ground or in the air.

In one instance, at least, the male emits a musky odour, which
we may suppose serves to charm or excite the female; for that

excellent observer, Mr. fiamsay,^ says of the Australia musk-
duck (Biziura lohata) that ^'the smell which the male emits

during the summer months is confined to that sex, and in
'' some individuals is retained throughout the year; I have
" never, even in the breeding-season, shot a female which had
** any smell of musk.” So powerful is this odour during the

pairing-season, that it can be detected long before the bird can

be seen.* On the whole, birds appear to be the most aesthetic of

all animals, excepting of course man, and they have nearly the

same taste for the beautiful as we have. This is shewn by our

enjoyment of the singing of birds, and by our women, both

civilised and savage, decking their heads with borrowed plumes,

and using gems which are hardly more brilliantly colour^ than
the naked skin and wattles of certain birds. In man, however,

when cultivated, the sense of beauty is manifestly a far more
complex feeling, and is associated with various intellectual

ideas.

Before treating of the sexual characters with which we are

here more particularly concerned, I may just allude to certain

differences between the sexes which apparently depend on

differences in their habits of life; for such cases, though

common in the lower, are rare in the higher classes. Two
humming-birds belonging to the genus Eustephanus, which

inhabit the island of Juan Fernandez, were long thought to be

specifically distinct, but are now known, as Mr. Gould informs

me, to be the male and female of the same species, and they

differ slightly in the form of the beak. In another genus of

humming-birds (Orypus), the beak of the male is serrated along

the margin and hooked at the extremity, thus differing much
feom that of the female. In the Neomorpha of New Zealand,

there is, as we have seen, a still wider difference in the form of

the beak in relation to the manner of feeding of the two sexes.

Something of the same kind has been observed with the gold-

* * Ibis,’ vol. iiv- (new series) 1867, * Gould, * Handbook to the Birds

p, 414. of Australia,* 1865, vol, ii. p.
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finch (Cardudu elegans), for I am assured by Mr. J. Jenner Weif
lhat fite birdcatchers can distinguish the males by their slightly

longer beaks. The fiooks of males are often found feeding on
the seeds of the teazle (Dipsacus), which they can reach with

their elongated beaks, whilst the females more commonly feed

on tho se^ of the betony or Scrophularia. With a slight

difference of this kind as a foundation, we can see how the beaks

of the two sexes might be made to differ greatly through natural

selection. In some of the above cases, however, it is possible

that the beaks of the males may have been first modified in

relation to their contests with other males; and that this

afterwards led to slightly changed habits of life.

Law qf Battle.—^Almost all male birds are extremely pug-
nacious, using their beaks, wings, and legs for fighting together.

Wo see this every spring with our robins and sparrows. The
smallest of all birds, namely the humming-bird, is one of the

most quarrelsome. Mr. Gtesse* describes a battle in which a
pair seized hold of each other’s beaks, and whirled round and
round, till they almost fell to the ground

; and M. Montes de
Oca, in speaking of another genus of humming-bird, says that

two males rarely meet without a fierce aerial encounter : when
kept in cages “ their fighting has mostly ended in the splitting of
" the tongue of one of the two, which then surely dies from
** being unable to feed.*’* With Waders, the males of the

common water-hen ( Qallinula chloropus) " when pairing, fight
" violently for the females : they stand nearly upright in the

Avater and strike with their feet" Two were seen to be thus

engaged for half an hour, until one got hold of the head of the

other, which would have been killed, had not the observer

interfered; the female all the time looking on as a quiet spec-

tator.^ idi. Blyth informs me that tho males of an allied bird

(GaUicrex cristatus) arc a third larger than the femala:^, and are

so pugnacious during the breeding-season, that they are kept by

the natives of Eastern Bengal for the sake of fighting. Various

other birds are kept in India for the same purpose, for instance,

the bulbuls (^Pycnonotus hmmorrhoua) which " fight with great
" spirit”*

The polygamous ruff (Machetes pugnax, fig. 87) is notorious

for Ida extreme pugnacity ;
and in the spring, the males, which

are considerably larger than the females, congregate day after

* Quoted bf Mr. Gould, * Intro- Ireland: Birds,’ vol. ii. 1850, p
doction to the Trochilidc,’ 1861, 327.

p, 29. * JerdoB, * Bints of Indiu,* 186&
^ Qoold, ibid. p. 52. vo). il. p. 96«

* W Thompson, *Kat. Hist- of
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day at a particular spot, where the females propose to lay their

eggs. The fowlers di^ver these spots by the turf being

trampled somewhat bare. Here they fight very much like game-

cocks, seizing each other with their beaks and striking with

their wings. The great ruff of feathers round the neck is then

erected, and according to Col. Montagu “ sweeps the ground as

** a shield to defend the more tender parts;” and this is the only

The

Boff

or

Machetes

pugnax

(l^om

Brehm’s

*

Thierleben
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ixuitanoe known to me in the case of birds, of any stmotaxe
•erring as a shield. The mff of feathers, however, from its

varied and rich colours probably serves in chief part as an orna-
ment. Like most pugnacious birds, they seem always ready to
fight, and when closely confined often kill each other; but
Montagu observed that their pugnacity becomes greater during
the spring, when the long feathers on their necks are fully
developed

; and at this period the least movement by any one
bird provokes a general battle.’ Of the pugnacity of web-footed
birds, two instances will suffice : in Guiana " bloody fights occur
“ during the breeding-season between the males of the wild
musk-duck (6’at‘rtVio moschata); and where these fights have
occurred the river is covered for some distance with feathers.”*

Birds which seem ill-adapted for fighting engage in fierce con-
flicts ; thus the stronger males of the pelican drive away the
weaker ones, snapping with their huge beaks and giving heavy
blows with their wings, l^lale snipe fight together, “ tugging
“ and pushing each other with their bills in the most curious
“ manner imaginable.” Some few birds arc believed never to

fight
;
this is the case, according to Audubon, with one of the

woodpeckers of the United States (Pictts auratus), although ‘'the
“ hens are followed by even half a dozen of their gay suitors.”*

The males of many birds are larger than the females, and this

no doubt is the result of the advantage gained by the larger and
stronger males over their rivals during many generations. The
difference in size between the two sexes is carried to an extreme
point in several Australian species ; thus the male musk-duck
(Biziura) and the male Cindoramphus cruralis (allied to our
pipits) are by measurement actually twice as large as their

respective females.** With many other birds the females are

larger than the males ; and as formerly remarked, the explana-

tion often given, namely, that the females have most of the work
in feeding their young, will not suffice. In some few cases, as

we shall hereafter see, the females apparently have acquired

their greater size and strength for the sake of conquering other

females and obtaining possession of the males.

The males of many gallinaceous birds, especially of the poly-

gamous kinds, are furnished with special weapons for fighting

with their rivals, namely spurs, which can be used with fearful

’ Macgillirray, * Hist. Brit. i. p. 191. For pelicans and snipes,

Birda,* vol. iv. 1852, pp. 177-181. see vol. iii. pp. 138, 477.
^ K. Scbomburgk, in ^Journal '* Gould, * Handbook of Birds or

of R. Qeograpb. Soc.* vol. liii. 1843, Australia,' vol. i. p. 395 ;
vol it pi,

p. 31. 383
• * Onuthclogical Biography,' vol.
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effect. It has been recorded by a trustworthy writer” that in
Derbyshire a kite struck at a game-hen accompanied by her
chickens, when the cock rushed to the rescue, and drove his

spur right through the eye and skull of the aggressor. The
spur was with difficulty drawn from the skull, and as the kite

though dead retained his grasp, the two birds were firmly

locked together; but the cock when disentangled was very
little injured. The invincible courage of the game-cock is

notorious: a gentleman who long ago witnessed the brutal

scene, told me that a bird had both its legs broken by some
accident in the cockpit, and the owner laid a wager that if the

legs could be spliced so that the bird could stand upright, he
would continue fighting. This was effected on the spot, and the

bird fought with undaunted courage until he received his death-

stroke. In Ceylon a closely allied, wild species, the Galla%

Stanleyi, is known to fight desperately “in defence of his
“ seraglio,” so that one of the combatants is frequently found
dead.'* An Indian partridge ( Ortygomis gularis), the male of

which is furnished with strong and sharp spurs, is so quarrel-

some, “ that the scars of former fights disfigure the breast of

“almost every bird you kill.”'®

The males of almost all gallinaceous birds, even those which

are not furnished with spurs, engage during the breeding-season

in fierce conflicts. The Capercailzie and Black-cock (Tetrao

urogallus and T. tetrix), which are both polygamists, have regular

appointed places, where during many weeks they congregate in

numbers to fight together and to display their charms before the

females. Dr. W. Kovalevsky informs me that in Bussia he has

seen the snow all bloody on the arenas where the capercailzie

have fought; and the black-cocks “make the feathers fly in every

“direction,” when several “engage in a battle royal.” The

elder Brehm gives a curious account of the Balz, as the love-

dances and love-songs of the Black-cock are called in Germany.

The bird utters almost continuously the strangest noises :
“ he

“ holds his tail up and spreads it out like a fan, he lifts up his

“ head and neck with all the feathers erect, and stretches his

“ wings from the body. Then he takes a few jumps in different

“ directions, sometimes in a circle, and presses the under part of

“ hift beak so hard against the ground that the chin feathers are

“ rubbed off. During these movements he beats his wings and
“ turns round and round. The more ardent he grows the more
“ lively he becomes, until at last the bird appears like a frantic

“ Mr. Hewitt in the ‘Poultrr Nat. Hist.' toI. xiv. 1854, p. 63.

Book by Tegetmeier,' 1866, p. 137.’ Jerdon, ‘Birdi of India,' tcl

9 Layard, * Annals and Mag. of iii. p. 57 4.



Discmt ofMan. PiirlL

^
eiefttme.’* At such times the blaok-oooks are so absorbed that

th^ become idmost blind and deaf> but less so than the caper-

oaibde : hence bird after bird may be shot on the same spot, or

oTen caught by the hand. After performing these antics the

males begin to fight : and the same black-cock, in order to prove
his stren^ over several antagonists, will visit in the course of

one morning several Balz-placos, which remain the same during
successive years.'*

The peacock with his long train appears more like a dandy
than a warrior, but he sometimes engages in fierce contests : the

Bev. W. Darwin Fox informs me that at some little distance

from Chester two peacocks became so excited whilst fighting,

that they flew over the whole city, still engaged, until they

alighted on the top of St. John’s tower.

The spur, in those gallinaceous birds which are thus provided,

is generally single; but Polyplectron (see fig. 51, p. 397) has two
or more on each leg; and one of the Blood-pheasants {Ithwjinis

eruentus) has been seen with five spurs. The spurs are generally

confined to the male, being represented by mere knobs or rudi-

ments in the female ;
but the females of the Java peacock {Pavo

muticus) and, as I am informed by Mr, Blyth, of the small fire-

luackcd pheasant (^Euplocuvuta et ythropthalmus) possess spurs.

In Galloperdix it is usual for the males to have two spurs, and
for the females to have only one on each leg.'* Hence spurs may
be considered as a masculine structure, which has been occasion-

ally more or less transferred to the females. Like most other

secondary sexual characters, the spurs are highly variable, both

in number and development, in the same species.

Various birds liave spurs on tlieir wings. But the Egyptian

goose (jChenalopex cp^ptiacus) has only “ bare obtuse knobs,” and

these probably shew us the first stei)s by which true spurs have

been developed in other species. In the spur-winged goose,

Plectropterm gamhensis^ the males have much larger spurs than

the females; and they use them, as I am informed by Mr.

Bartlett, in fighting together, so that, in this cose, the wing-spurs

serve as sexual weapons ; but according to Livingstone, they are

chiefly used in the defoL^c of the young. The Palamedea

(fig. 38) is armed with a pair of spurs on each wing
;
and these

are such formidable weapons, that a single blow has been known
to drive a dog howling away. But it does not appear that the

spurs in this case, or in that of some of the spur-winged rails,

Brebm, * Illust. Thierleben, Sweden,* dfc., 1867, p. 79.
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aie larger in the male than in the female.” In certain ploreng^

however, the wing-spnrs most be cooBidered as a seoaul dia-

Rg. 88. Falamedea oornuta (from Brohm). shewing the double wing-spurs, and the

tllamcni on the bead.

For the Egyptian goose, see p. 639. For Plectropterus, * Uving-

llacgillirray, * British Birds,* vol. W, stone’s Trarels,* p. 254. For PaU-
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meter. Xhus in the male of our common peewit ( Vanellus orit*

ttUus) the tubercle on the shoulder of the wing becomes more
prominent during the breeding-season, and the males fight

together. In some species of Lobivanellus a similar tubercle

b^mes developed during the breeding-season ''into a short
" homy spur.” In the Australian L. lohatus both sexes have spurs,

but these are much larger in the males than in the females. In
an allied bird, the Hoplopterus armatm, the spurs do not increase

in size during the breeding-season ; but these birds have been

seen in Egypt to fight together, in the same manner as our

peewits, by turning suddenly in the air and striking sideways

at each other, sometimes with fatal results. Thus also they

drive away other enemies.*^

The season of love is that of battle
;
but tho males of some

birds, as of the game-fowl and ruff, and even the young males of

the wild turkey and grouse,*® are ready to fight whenever they

meet. The presence of the female is the teterrima belli causa.

The Bengali baboos make the pretty little males of the amadavat
{Estrelda amandava) fight together by placing three small cages

in a row, with a female in the middle ; after a little time the two
males are turned loose, and immediately a desperate battle en-

sues.** When many males congregate at the same appointed

spot and fight together, as in the case of grouse and various other

birdSi they are generally attended by the females,*® which after-

wards pair with the victorious combatants. But in some cases the

pairing precedes instead of succeeding the combat : thus accord-

ing to Audubon,** several males of the Virginian goat-sucker

(CapiHmulgus virginianus) "court, in a liighly entertaining

" manner the female, and no sooner has she made her choice,

" than her approved gives chase to all intruders, and drives

metlea, Brehm's * Tliicrleben,* B. ir.

t. 740. See alao od this bird Azara,
* Voyages dans TAmerique mend,’
tora. iv. 1809, pp. 179, 253.

See, on our peewit, Mr. R. Carr
111 * Land and Water,’ Aug. 8th,

1868, p. 46. In regard to Lobi-

anellus, see Jerdon’s * Birds ot

India,* Tol. ili. p. 647, and Gould’s
* Handbook of Birdr ''f Australia,

voL ii. p. 220. For the Holopterus,

»ee Mr. Allen in the 'Ibis,* toI. v.

1863, p. 156.
** Audubon, ' Ornith. Biography,

vol. ii. p. 492 ; vol. i. pp. 4-13.
** Mr. Blyth, Land and Water,

1867, p. 212.

*• Richardson on Tetrao umbellua

'Fauna Bor. Amer. : Birds,’ 1831,

p. 343. L. Lloyd, ‘ Game Birds of

Sweden,* 1867, pp. 22, 79, on the

capercailzie and black-cock. Brehm,
however, asserts (‘ Thierleben,’ &c.,

B. iv. s. 352) that in Germany the

grey-hens do not generally attend

the Balzen of the black-cocks, but

this is an exception to the common
rule; possibly the hens may lie

hidden in the surrounding bushes,

as IS known to be the case with the

grey-hens in Scandinavia, and with
other species in N. America.

' Ornithological Biography,

vol. ii. p. 275.
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" them beyond his dominions.” G^enerally the males try to drive

avnqr or kill their rivals before they pair. It does not, however,
appear that the females invariably prefer the Tictorions malea
I have indeed been assured by Dr. W. Kovalevsky that the

female capercailzie sometimes steals away with a yotmg male
who has not dared to enter the arena with the older cocks, in

the same manner as occasionally happens with the does of the

red-deer in Scotland. When two males contend in presence ot

a single female, the victor, no doubt, commonly gains his desire

;

but some of these battles are caused by wandering males trying

to distract the peace of an already mated pair.^

Even with the most pugnacious species it is probable that the

pairing does not depend exclusively on the mere strength and
courage of the male

; for such males are generally decorated with
various ornaments, which often become more brilliant during the

breeding-season, and which are sedulously displayed before the

females. The males also endeavour to charm or excite their

mates by love-notes, songs, and antics
;
and the courtship is, in

many instances, a prolonged affair. Hence it is not probable

that the fenaoles are indifferent to the charms of the opposite

sex, or that they are invariably compelled to yield to the victorious

males. It is more probable that the females are excited, either

before or after the conflict, by certain males, and thus un-
consciously prefer them. In the case of Tetrao umhellus, a good
observer ** goes so far as to believe that the battles of the males
** are all a sham, performed to show themselves to the greatest

advantage before the admiring females who assemble around
;
for

I have never been able to find a maimed hero, and seldom more
'' than a broken feather.” I shall have to recur to this subject,

but I may here add that with the Tetrao cupido of the Uniteo

States, about a score of males assemble at a particular spot, ana

strutting about, make the whole air resound with their extra

ordinary noises. At the first answer from a female the males

begin to fight furiously, and the weaker give way ; but then,

according to Audubon, both the victors and vanquished search

for the female, so that the females must either then exert a

choice, or the battle must be renewed. So, again, with one of

the fiold-starlings of the United States (Sturndla ludomdana)

the males engage in fierce conflicts, but at the sight of a female
” they all fly after her, as if mad.”"

•• Brehm, * Thierleben, &c., B, ** Audubon’s * Ornitholog. Iko»

K 1867, p. 990, Audubon, ‘ Ornith. graphy ;* on Tetrao cupido^ vol. ii,

Ifoography,* rol. ii. p. 49z. p. 492
;
on the Sturnus, voL ii. fw

*Land and Water,* July 25th, 219.

1866, p. 14.
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Vocal and instrummtab mmic,—With bii'ds the voice serves to

express various emotions, such as distress, fear, anger, triumph,

or mere happiness. It is apparently sometimes used to excite

terror, as in the case of the hissing noise made by some nestling-

birds. Audubon ^ relates that a night-heron {Ardea nycticorax^

Linn.) which he kept tame, used to hide itself when a cat

approached, and then " suddenly start up uttering one of the
** most frightful cries, apparently enjoying the cat's alarm and

flight.*’ The common domestic cock clucks to the hen, and
the hen to her chickens, when a dainty morsel is found. The
hen, when she has laid an e^, " repeats the same note very often,

“ and concludes with the sixth above, which she holds for a
longer time ;

” and thus she expresses her joy. Some social

birds apparently call to each other for aid
;
and as they flit from

tree to tree, the flock is kept together by chirp answering chirp.

During the nocturnal migrations of geese and other water-fowl,

sonorous clangs from the van may lie heard in the darkness

overhead, answered by clangs in the rear. Certain cries serve

as danger signals, which, as the sportsman knows to his cost,

are understood by the same species and by others. The
domestic cock crows, and the humming-bird chirps, in triumph
over a defeated rival. The true song, however, of most birds

and various strange cries are chiefly uttered during the brew-
ing-season, and serve as a charm, or merely as a call-note, to the

other sex.

Naturalists are much divided with respect to the object of the

singing of birds. Few more careful observers ever lived than

Montagu, and he maintained that the males of song-birds and
of many others do not in general search for the female, but,

“ on the contrary, their business in the spring is to perch on some
conspicuous spot, breathing out their full and amorous notes,

which, by instinct, the female knows, and repairs to the spot to

“ choose her mate.” Mr. Jenner Weir informs me that this

is certainly the case with the nightingale. Bcchstein, who kept

birds during his whole life, asserts, "that the female canary
" always chooses the best singer, and that in a state of nature
" the female finch selects that male out of a hundred whose
" notes please her most.” ^ There can bo no doubt that birds

closely attend to each other’s song. Mr. Weir has told me ot

** * Ornithological Biograph.* vol. vdgel,* 1840, s. 4. Mr. Harrison

r. p. 601. Weir likewise writes to me:—“1
** The Hon. Dalnes Barrington, " am informed that the best singing

* Philosoph. Transact.* 1773, p. 252. " males generally get a mate first,

* Oraithological Dictionary,’ "when they are bred in the same
ie33, p. 475. " room.”

*• * Natarge.srh!rhte der Stobea-
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the case of a bullfinch which had been taught to pipe a German
waltz, and who was so good a perfonner that he cost ten
guineas ; when this bird was first introduced into a room where
other birds were kept and he began to sing, all the others, con-
sisting of about twenty linnets and canaries, ranged themselves
on the nearest side of their cages, and listened with the greatest

interest to the now performer. Many naturalists believe that
the singing of birds is almost exclusively “ the effect of rivalry
** and emulation,” and not for the sake of charming their mates.

This was the opinion of Daines Barrington and White of

Selborne, who both especially attended to this subject.** Bar-
rington, however, admits that " superiority in song gives to
” birds an amazing ascendancy over others, as is well known to

bird-catchers.”

It is certain that there is an intense degree of rivalry between
the males in their singing. Bird-fanciers match their birds to

see wliich will sing longest; and I was told by Mr.Yarrell that

a first-rate bird will sometimes sing till he drops down almost

dead, or according to Bechstein,^ quite dead from rupturing a

vessel in the lungs. Whatever the cause may be, male birds, as

I hear from Mr. Weir, often die suddenly during the season of

song. That the habit of singing is sometimes quite independent

of love is clear, for a sterile, hybrid canary-bird has been de-

scribed 08 singing whilst viewing itself in a mirror, and then

dashing at its own image; it likewise attacked with fury a

female canary, when put into the same cage. The jealousy

excited by the act of singing is constantly taken advantage of by

bird-catcliers ;
a male, in good song, is hidden and protected,

whilst a stuffed bird, surrounded by limed twigs, is exposed to

view. In this manner, as Mr. Weir informs me, a man has in the

course of a single day caught fifty, and in one instance seventy,

male chaffinches. The power and inclination to sing differ so

greatly with birds that although the price of on ordinary male

chaffinch is only sixpence, Mr. Weir saw one bird for which the

bird-catcher asked throe pounds; the test of a really good

singer being that it will continue to sing whilst the cage is

swung round the owner*s head.

That male birds should sing from emulation as well as for

cliarming the female, is not at all incompatible; and it might

have been expected that these two habits would have concurred,

like those of display and pugnacity. Some authors, however,

*• ‘Philowphical Transactions/ ‘ Naturgfcich. der Stubenvogel/

1773, p. 263. Whitens ‘ Natural 18t0, s. 252.

History of Selborne,* 1825, vol. i. p. Mr. Bold, * Zoologist,* 1843-44j

24G. p. C59.
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argue that the song of the male cannot serve to charm the female,

because the females of some few species, such as of the canary,

robin, lark, and bullfinch, especially when in a state of widow-
hood, as Bechstein remarks, pour forth fairly melodious straina
In some of these cases the habit of Eingliig may be in part
attributed to the females having been highly fed and confined,*
for this disturbs all the usual functions connected with the repro-

duction of the species. Many instances have already been given

of the partial transference of secondary masculine characters to

the female, so that it is not at all surprising that the females of

some species should possess the power of song. It has also been

argued, that the song of the male cannot servo as a charm, be-

cause the males of certain species, for instance of the robin, sing

during the autumn.® But nothing is more common than for

animals to take pleasure in practising whatever instinct they
follow at other times for some real good. How often do wc see

birds which fly easily, gliding and sailing through the air ol>-

viously for pleasure ? The cat plays with the captured mouse,
and the cormorant with the captured fish. The weaver-bird
(Ploceus), when confined in a cage, amuses itself by neatly

weaving blades of gi-ass between the wires of its cage. Birds
which habitually fight during the breeding season are generally

ready to fight at all times; and the males of the capercailzie

sometimes hold their Balzen or leks at the usual place of as-

semblage during the autumn.*^ Hence it is not at all surprising

that male birds should continue singing for their own amuse-
ment after the season for courtship is over.

As shewn in a previous chapter, singing is to a certain extent
an art, and is much improved by practice. Birds can be taught
various tunes, and even the unmelodious sparrow has learnt to

sing like a linnet. They acquire the song of their foster

parents,*® and sometimes that of their neighbours.** All the
common songsters belong to the Order of Insessores, and their

vocal organs are much more complex than those of most other
birds

;
yet it is a singular fact that some of the Insessores, such

as ravens, crows, and magpies, possess the proper apparatus,*^

** D. Barrington, * Phil. Transact.'

1773, p. 262. BecbaMin, ‘Stubco-

1840, 8. 4.

* This it likewise the case with
the water-ouzel, yet Mr. Hepburn
im the * Zoologist,* 1845-1846, ji.

1068.
** L. Doyd, *Game Bird* of

Sweden,’ 1867, p. 25.
** Barrington, find. p. 264.

Bechstein, ibid. s. 5.
•• Bureau de la Malle gives a

curious instance (^Annales des Sc.

Nat.' 3rd series. Zoolog. tom. x. p.

118) of tome wild blackbirds in hU
garden in Paris, which naturally
learnt a republican air from a caged
bird.
^ Bishop, in * Todd’s Cyclop, of

Anal, and rhyi.* toL iv. p. 1406.
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though they never sing, and do not naturally modulate thdr
voices to any great extent Hunter assei-ts« that with the true
songsters the muscles of the larynx are stronger in the males
than in the females

; but with this slight exception theire is no
difference in the vocal organs of the two sexes, although the
males of most sx>ocies sing so much better and more continuously
than the females.

It is remarkable that only small birds properly sing. The
Australian genus Menura, however, must be excepted; for the
Menura Alberti, which is about the size of a half-grown turkey,

not only mocks other birds, but its own whistle is exceedingly
“ beautifiil and varied." The males congregate and form "cor-

rohorying places,” where they sing, raising and spreading their

tails like peacocks, and drooping their wings.^ It is also remark-

able that birds which sing well are rarely decorated with brilliant

colours or other ornaments. Of our British birds, excepting

the bullffnch and goldfinch, the best songsters are plain-coloured.

The kingfisher, bee-eater, roller, hoopoe, woodpeckers, &c., utter

harsh cries
;
and the barilhant birds of the tropics are hardly ever

Bongsters.^^ Hence bright colours and the power of song seem
to replace each other. We can perceive that if the plumage did

not vary in brightness, or if bright colours were dangerous to the

species, other means would be employed to charm the females;

and melody of voice offers one such means.

In some birds the vocal organs differ greatly in the two sexes.

In the Tetrao cupido (fig. 39) the male has two bare, orange-

coloured sacks, one on each side of the neck; and these are

largely inflated when the male, during the breeding-season,

makes his curious hollow sound, audible at a great distance

Audubon proved that the sound was intimately*connocted with

this apparatus (which reminds us of the air-sacks on each side ot

the mouth of certain male frogs), for he found that the sound was

much diminished when one of the sacks of a tame bird was

pricked, and when both were pricked it was altogether stooped.

The female has " a somewhat similar, though smaller naked space

of skin on the neck ;
but this is not capable of inflation.” The

As stated by Barrington in

‘ Philosoph. Transact.* 1773, p. 262.

Gould, ‘ Handbook to the Birds

' f Australia,’ vol. i. 1865, pp. 308-

:{10. See also Mr. T. W. Wood in

the ‘Student,* April 1870, p. 125.

See remarks to this effect in

jould’s * Introduction to the Trochi-

lida!,* 1861, p. 22.
‘ The ^uortsman and Naturalist

in Canada,* by Major W. Ross King,

1866, pp. 144-146. Mr. T. W.
Wood giveh in the ‘Student*

(April, 1870, p. 116) an excellent

account of the attitude and habits

of this bird during its courtship.

He states that the ear-tufts or neck-

plumes are erected, so that they

meet over the crown of the hmL
See his drawing, fig. 39.

2 B 2
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male of another kind of grouse {Teirao urophasianuB\ whilst

courting the female, has his “ bare yellow oesophagus inflated to

a prodigious size, fully half as large as the body
; and he

then utters various grating, deep, hollow tones. With his neck-
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It seems now well made out that the great throat pouch ol

the European male bustard {Otu tarda\ and ot at least four

other species, does not, as was formerly supposed, serve to hold

water, but is connected with the utterance during the breeding-

Kir 40. The Umbrella-blrU or tVi-baU plerto uuat'ii male from Brehm).

season of a peculiar sound resembling '"oak.”'*^ A. crow-liks

bird inhabiting South America {Cephalopiems ornatus, fig. 40) is

called the umbrella-bird, from its immense top knot, formed of

The following papers have

been lately written on this subject

.

I'rof. A Newton, in the ‘ Ibis,’

18H2, p. 107 ,
Dr. Cnllen, ibid. 1865,

p. 145; Mr Flower, in ‘ Proc. Zool.

Soc.' 1865, p 747 ;
and Dr Murie,

In ‘Proc Zool. Soc. 1868 p 471

In this latter paper an excellent

ti*’'ure IS given ot the male Austra^

ban Bustard m full display with

t he sack distended. It Is a singular

fact that the sack is not developed id

all the males of the same species.
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bAie white quills sumotinted by dark-blue plumes, which it oau

elevate into a great dome no less than five inches in diameter,

covering the whole head. This bird has on its neck a long, thin,

cylindrical fleshy appendage, which is thickly clothed with scalo-

like blue feathers. It probably serves in part as an ornament,

but likewise as a resounding apparatus; for Mr. Bates found
that it is connected with an unusual development of the
" trachea and vocal organs.*' It is dilated when the bird utters its

singularly deep, loud and long sustained fluty note. The head-

crest and neck-appendage are rudimentary in the female.^^

The vocal organs of various web-footed and wading birds are

extraordinarily complex, and differ to a certain extent in the two

sexes. In some cases ^e trachea is convoluted, like a French

horn, and is deeply embedded in the sternum. In the wild

swan (Cygnusferus) it is more deeply embedded in the adult male,

than in the adult female or young male. In the male Merganser

the enlarged portion of the trachea is furnished with an additional

pair of muscles." In one of the ducks, however, namely Anas
•punctata^ the bony enlargement is only a little more developed

in the male than in the female.^" But the meaning of these

difSarences in the trachea of the two sexes of the Anatidaj is not

understood; for the male is not always the more vociferous;

thus with the common duck, the male hisses, whilst the female

utters a loud quack.^* In both sexes of one of the cranes (6V«s

Virgo) the trachea penetrates the sternum, but presents '' certain

" sexual modifications.*’ In the male of the black stork there is

also a well-marked sexual difference in the length and curvature

of the bronchi.** Highly important structures have, therefore, in

these cases been modified according to sex.

It is often difficult to copjecture whether the many strange

cries and notes uttered by male birds during the breeding-

season, serve os a charm or merely as a call to the female. The
soft cooing of the turtle-dove and of many pigeons, it may be

presumed, pleases the female. When the female of the wild

** Bates, ‘ The Naturalist on th«» ot* eight, and yet this bird (Jerdon,

Amazons,* 1863, vol. ii. p 284 ;
‘ Birds of India,* vol. in. p. 763) is

Wallace, in * Proc. Zool. Soc.* 1850, mute; but Mr. Blyth informs me
X,, 206. A new species, with a still that the convolutions are not con-

larger neck-appendage ((7. pmdu- stantly present, so that perhaps

Uger)^ has lately b^n discovered, they are now tending towards

see ‘ Ibis,* vol. i. p. 457. abortion.

** Bishop, in Todd*s ‘Cyclop, of ‘Elements of Comp. Anat.* by

liiat. and rhys.’ vol. iv. p. 1499. K. Wagner, Eng. translat. 1845, p.

Prof. Newton, ‘Proc. Zoc'.og. 111. With respect to the swan, as

Soc.* 1871, p. 651. given above, YarrelPs ‘Hist, ol

The spoonbill (Platolea) has British Birds,* 2nd edit. 1845, vo«

k§ trachea convoluted into a figure iii. p. 193.
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turkey utters her call in the morning, the male answers by a note
which differs from the gobbling noise made, when with erected

feathers, rustling wings and distended wattles, he puffs and
struts before her.^® The of the black-cock certainly serves

as a call to the female, for it has been known to bring four or

five females from a distance to a male under confinement; but
as the black-cock continues his %'pel for hours during successivo

days, and in the case of the capercailzie ‘^with an agony of

“ passion,” wo are led to suppose that the females which are

present are thus charmed.*® The voice of the common rook is

known to alter during the breeding-season, and is therefore in

some way sexual." But what shall we say about the harsh

screams of, for instance, some kinds of macaws; have these

birds as bad taste for musical sounds as they apparently have
for colour, judging by the inharmonious contrast of their bright

yellow and blue plumage ? It is indeed possible that without

any advantage being thus gained, the loud voices of many male
birds may be the result of the inherited effects of the continued

use of their vocal organs, when excited by the strong passions

of love, jealousy and rage ; but to this point we shall recur

when wo treat of quadrupeds.

Wo have as yet spoken only of the voice, but the males of

various birds practise, during their courtship, what may be called

instrumental music. Peacocks and Birds of Paradise rattle their

quills together. Turkey-cocks scrape their wings against the

ground, and some kinds of grouse thus produce a buzzing sound.

Another North American grouse, the Tetrao umhdlu!i,vfYiQXL with

his tail erect, his ruffs displayed, " he shows off his finery to the
** females, who lie hid in the neighbourhood,” drums by rapidly

striking his wings together above his back, according to lyir. E.

Haymond, and not, as Audubon thought, by striking them

against his sides. The soun'd thus produced is compared by

some to distant thunder, and by others to the quick roll of a

drum. The fernale never drums, “ but flies directly to the place

“ where the male is thus engaged.” The male of the Kalij-

pheasant, in the Himalayas, " often makes a singular drumming
noise with his wings, not unlike the sound produced by shaking

** a stiff piece of cloth,” On the west coast of Africa the little

black-weavers (Ploceus?) congregate in a small party on the

bushes round a small open space, and sing and glide through

** C. L. Bonaparte, quoted in the Sweden,’ &c., 1867, pp. 22, 81

.

'Naturalist Library: Bii'ds,’ vol. ** .Tenner, ‘PhiJoeoph. Tran»ffO*

lir. p. 126. tions,’ 1824, p. Sn.
•• L. Lloyd, * The Game Bird* of
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the air with quivering wings, which make a rapid whirring
sound like a child’s rattla” One bird after another thus performs

for hours together, but only during the oourting-season. At this

season and at no other time, the males ofcertain night-jars (Capri-

mulgus) make a strange booming noise with their wings. Tho
various species of wood-peckers strike a sonorous branch with

their beaks, with so rapid a vibratory movement that '' the head
" appears to be in two places at once.” The sound thus pro-

duced is audible at a considerable distance, but cannot be

described; and 1 feel sure that its source would never be con-

jectured by any one hearing it for the first time. As tliis jarring

sound is mode chiefly during the breeding-season, it has been
considered as a love-song ; but it is perhaps more strictly a
love-call. The female, when driven from her nest, has l^n
observed thus to call her mate, who answered in the same
manner and soon appeared. Lastly, the male Hoopoe ( Upupa
epeps) combines vocal and instrumental music

;
for during the

breeding-season this bird, as Mr. Swinhoc observed, first draws

in air, and then taps the end of its beak perpendicularly down
against a stone or the trunk of a tree, when the breath being

forced dowm the tubular bill produces tho correct sound.” If

the IxMik is not thus struck against some object, the sound is

quite diflerent Air is at tho same time swallowed, and the

oesophagus thus becomes much swollen
;
and this proliably acts

as a resonator, not only with the hoopoe, but with pigeons and
other birds.®*

In the foregoing cases sounds arc made by the aid of structures

already present and otherwise necessary
;
but in tho following

cases certain feathers have been specially modified for tho express

purpose of producing sounds. The drumming, bleating, neigh-

ing, or thimdcring noise (as expressed by different observers)

made by the common snipe (Scolof^x gallinagd) must have sur-

prised every one who has ever heard it. This bird, during the

pairing-season, flies to “ perhaps a thousand feet in height,” and

For the foregoing facts see,

on Birds of Paradi^e, Brehm,
‘ Thierleben/ Band iii. a. 325. On
Grouse, Richardson, * Fauna Bor.

Americ. ; Birds,' pp. 343 and 359

;

Major W. Ross King, ‘ The Sports-

man in Canada,* 1806, p. 156; Mr.

Raymond, in Prof. Cox's ‘Geol.

Survey of Indiana,* p. 227 ;
Audu-

bon, * American Ornitholog. Bio-

^ph.' Tol. j. p. 216. On the

Kalij-pheasant, Jerdon, ‘Birds of

indiH,* vob ilL p. 533. On the

Weavers, ‘Livingstone's Expedition

to the 2^mbesi.' 1865, p. 425. On
Woodpeckers, Macgjllivrny, ‘Hi.st.

of British Birds,' vol, iii. 1840, pp.

84, 88, 89, and 95. On the Hoopoe,

Mr. Swinhoe, in ‘ Proc. Zoolog. Soc.’

June 23, 1863 and 1871, p. 348
On the Night-jar, Audubon, ibid

vol. ii. p. 2.55, and ‘ American Natu*

ralist,' 1873, p. 672. The ^lisK
Night-jar likewise makes in the

spring a curious noise durrng iU
rapid flight.
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after zig-zagging about for a time descends to the earth in a
curved line, with outspread tail and quivering pinions, and
surprising velocity. The sound is emitted only during this

rapid descent. No one was able to explain the cause, until

M. Mevos observed that on each side of the tail the outer feathers

are peculiarly formed (fig. 41), having a stiff sabre-shaped shaft

Fig. 41. Outer tail-feather of Soolopax gallinago (from • Proc. Zool. Soc.’ 1358).

with the oblique barbs of unusual length, the outer webs being

strongly bound together. He found that by blowing on these

feathers, or by fastening them to a long thin stick and waving
them rapidly through the air, he could reproduce the drumming
noise made by the living biid. Both sexes are furnished with

these feathers, but they are generally larger in the male than

in the female, and emit a

deeper note. In some

species, as in >S'. fmiatn
(fig. 42), four feathers,

and in B, javensis (fig. 43),

no less than eight on each

side of the tail are greatly

modified. Different tones

ai’e emitted by the feathers

of the different species

when waved through the air; and the Scolopax Wilsonii of the

United States makes a switching noise whilst descending rapidly

to the earth.*"’^

In the male of the Chamcepetes unicolor (a large gallinaceous

bird of America) the first primary wing-feather is arched tow^ards

the tip and is much more attenuated than in the female. In an
allied bird, the Penelope nitfra, Mr. Salvin observed a male, which,

whilst it flew downwards " with outstretched wings, gave forth

a kind of crashing rushing noise,'* like the falling of a tree.’'*

** See M. Meves’ interesting Mr. Salvin, in ‘Proc. Zool

paper in ‘Proc. Zool. Soc.’ 1858, p. Soc.’ 18G7, p. 160. I am much in-

199, For the habits of the snipe, debted to this distinguished orni-

Macgillivray, * Hist. British Birds,* thologist for sketches of the feathers

vol. iv. p. 371. For the American of the Chamaepetes, and for other

snipe, Capt. Blakiston, * Ibis,* vol. v. information.

1863, p. 131.

Fig 42. Outer tail-feather of Scolopax frenata.

Fig 4J. Outer tail-feather of Scolopax jvivenBis.
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The alone of one of the Indian bustards ^Syplieotide$

auritua) has its primary wing-feathers greatly acuminatod
; and

the male of on allied species is known to make a humming noiso

whilst courting the female.^ In
a widely different group of birds,

namely Humming-birds, the males

alone of certain kinds liaTo cither

the shafts of their prin:ary wing-

feathers broadly dilated, or the

webs abruptly excised towards
the extremity. The male, for in-

stance, of Stlusphonis jdatycercus,

when adult, has the first primary

wing-feather (fig. 44), thus excised.

Wliilst flying from flower to flower

he makes " a shrill, almost wliist-

ling noise but it did not appear to Mr. Salvin that the noise

was intentionally made.

Lastly, in several species of a sub-genus of Pipra or Manakin,

the males, as describe by klr. Sclater,have their secondary wing-

feathers modified in a still more remarkable manner. In the

brilliantly-coloured P. deliciosa the first three secondaries are

thick-stemmed and curved towards the body
;
in the fourth and

fifth (fig. 45, a) the change is greater; and in the sixth and
seventh c) the shaft ** is thickened to an extraordinary degree,
" forming a solid homy lump.” The barbs also are greatly

changed in shape, in comparison with the corresponding feathers

(d, c, /) in the female. Even the bones of the wing, w^hich

support these singular feathers in the male, are said by Mr.
Fraser to be much thickened. These little birds make an
extraordinary noise, the first “ sharp note being not unlike the
" crack of a whip.”

The diversity of the sounds, both vocal and instrumental,

made by the males of many birds during the breeding-season,

and the diversity of the means for producing such sounds,
are highly remarkable. We thus gain a high idea of their

importance for sexual purposes, and are reminded of the con-

clusion arrived at as to insects. It is not difficult to imagine
the steps by which the notes of a bird, primarily used as a
mere call or for some other purpose, might have been improved

** Jerdon, ‘ Birds of India,’ vol. Sclater, in ‘ Proc. ZooL Soc.'

iii. pp. 618, 621. 1860, p. 90, and in ‘Ibis,’ vol. iv,

*• Gould, ‘Introduction to the 1862, p. 175. Also Salvin, io

Trochilid®,’ 1861, p. 49. Salvin, * Ibis,* 1860, p. 37.

‘Proc. Zoolog. Soc.’ 1867, p. 160.

Fig. 44. Primary wing-foatber of a
Humming-bird, the Selawhorus pla-

tjfcercus (from a sketch by Mr. Sal-

vin). Upper figure, that of male;
lower fi^re. corresponding feather

of female.
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Into a melodions love song. In the case of the modified

feathers, 1?y which the dramming, whistling, or roaring noises

are prodnc^, we know that some birds daring their courtship

flutter, shake, or rattle their omnodified feathers together ; and

Proc. ZooL
corre-

Fiff. 45. fiecondftTV winp-fi-athers of Pipra deltciosa (from Mr. Sdater, in ftw

Soc.* 1860). The three upper feathers, a, h, c, from the male; the three lower

Bponding teathers, d, e,./; from the femal*'

a and d, fifth secondary wing-feather of male and female, upper surface.
«

b and c, sixth secondary* upper surface, c and/, seventh secondary,
lower sanace.

if the females were led to select the best performers, the males

which possessed the strongest or thickest, or most attenuated

feathers, situated on any part of the body, would ^ the

most successful; and thus by slow degrees the feathers might be

modified to almost any extent. The females, of course, would

not notice each slight successive alteration in shape, but only
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;iie sounds thus produced. It is a curious fact that in the same
class of animals, sounds so different as the drumming of the

snipe’s tail, the tapping of the woodpecker’s beak, the harsh

trumpet-like cry of certain water-fowl, the cooing of the turtle-

dove, and the song of the nightingale, should all be pleasing tc

the females of the several species. But we must not judge of the

tastes of distinct species by a uniform standard
;
nor must we

^dge by the standard of man’s taste. Even with man, we
should remember what discordant noises, the beating of tom-
toms and the shrill notes of reeds, please the ears of savages.

Sir S. Baker remarks,** that " as the stomach of the Arab prefers
" the raw meat and reeking liver taken hot from the animal, so
** does his ear prefer his equally coarse and discordant music to

all other.”

Love-Antics and Dances,

—

The curious love gestures of some
birds have already been incidentally noticed

;
so that little need

liero be added. In Northern America, large numbers of a grouse,

the Tetrao phasianellus, meet every morning during the breeding-

season on a selected level spot, and here they run round and
round in a circle of about fifteen or twenty feet in diameter, sc

that the ground is worn quite bare, like a fairy-ring. In these

Partridge-dances, as they are called by the hunters, the birds

assume the strangest attitudes, and run round, some to the left

and some to the right. Audubon describes the males of a heron

(Ardea herodias) os walking about on their long legs with great

^’gnity before the females, bidding defiance to their rivals. With
one of the disgusting carrion-vultures (^Cathartes jotd) the same
naturalist states that "the gesticulations and parade of the

" males at the beginning of the love-season are extremely
" ludicrous.” Certain birds perform their love antics on the wing,

as we have seen with the black African weaver, instead of on the

ground. During the spring our little white-throat {Sylvia

cinerea) often rises a few feet or yards in the air above some
bush, and " flutters with a fitful and fantastic motion, singing all

" the while, and then drops to its perch.” The great English

bustard throws himself into indescribably odd attitudes whilst

courting the female, os has been figured by Wolf. An allied

Indian bustard (0</s at such times "rises perpon-
" dicularly into the air with a hurried flapping of his wings,

" raising his crest and puffing out the feathers of his neck and
" breast, and then drops to the ground ho repeats this

manoeuvre several times, at the some time humming in a

peculiar tone. Such females as hapi)en to bo near " obey thii

•• ‘Thi* Nile Tributarie® of Abjssinia/ 1867, p. 203,
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saltatory summons,” and wlien they approach he trails his

wings and spreads his tail like a turkey-cock."

But the most curious case is afforded by three allied genera of

Australian birds, the famous Bowef-birds,—no doubt the co-

descendants of some ancient species which first acquired the
strange instinct of constructing bowers for performing their

Jovo-antics. The bowers (fig. 46), which, as wo shall hereafter

see, are decorated with feathers, shells, bones, and leaves, are

built on the ground for the sole purpose of courtship, for their

nests are formed in trees. Both sexes assist in the erection of

the bowers, but the male is the principal workman. So strong

is this instinct that it is practis^ under confinement, and Mr.
Strange has described the habits of some Satin Bower-birds
which he kept in an aviary in New South Wales. “ At times
“ the male will chase the female all over the aviary, then go to
** the bower, pick up a gay feather or a large leaf, utter a curious

kind of note, set all his feathers erect, run round the bower and
** become so excited that lus eyes appear ready to start from his

head; he continues opening first one wing then the other,
" uttering a low, whistling note, and, like the domestic cock,
'' seems to be picking up something from the ground until at
**

last the female goes gently towards him.” Captain Stokes has

described the habits and ** play-houses ” of another species, the

Great Bower-bird, which was seen amusing itself by fiying

backwards and forwards, taking a shell alternately from eacli

'' side, and carrying it through the archway in its mouth.”

These curious structures, formed solely as halls of assemblage,

whore both sexes amuse themselves and pay their court, must
cost the birds much labour. The bower, for instance, of the

Fawn-breasted species, is nearly four feet in length, eighteen

inches in height, and is raised on a thick platform of sticks.

Decof’ation .—I will first discuss the cases in wliich the males

are ornamented either exclusively or in a much higher degree

than the females, and in a succeeding chapter those in which

lx)th sexes ai’e equally ornamented, and finally the rare cases in

which the female is somewhat more brightly-coloured than the

For Teirao pliOBianellus^ see

Richardson, * Fauna, Bor, America,'

p. 361, and for further particulars

Oapt. Blakiston, * Ibis,* 1863, p. 125.

For the Cathai’tes aiid Ardea, Au-
dubon, ‘ Ornith. Biography,* vol. ii.

p. 51, and vol. iii. j). 89. On the

White-throat, Macgillivray, ‘Hist.

British Birds,* vol ii. p. 354. On

the Indian Bastard, Jerdon, * Birdit

of ladid,* vol. iii. p. 618.
•• Gould, ‘ Handbook to the Birds

of Australia,* vol. 1. pp. 444, 449,

455. The bower of the Satin

Bower-bird may be seen in the

Zoological Society’s Gardens,

gent’s Park.
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male, ks with the artificial ornaments used by savage and

civilised men, so with the natural ornaments of birds, the head

IS the chief seat of decoration.^ The omamouts, as mentioned

riiJhi

Imwer

ffrotn

Ort.lini^
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at the commencement of this chapter, are wonderfully diver-
sified. The plumes on the front or back of the head consist of

varionsljHshaped feathers, sometimes capable of erection or
expansion, by which their beautiful colours are fully displayed.

Elegant ear-tufts (see fig. 89, ante) are occasionally present.

The head is sometimes covered with velvety down, as with the
pheasant; or is naked and vividly coloured. The throat, also, is

sometimes ornamented with a beard, wattles, or caruncles. Such
appendages are generally brightly-coloured, and no doubt serve

as ornaments, though not always ornamental in our eyes; for

whilst the male is in the act of courting the female, they often

swell and assume vivid tints, as in the male turkey. At such
times the fleshy appendages about the head of the male Tragopan
pheasant {Ceriomis Temminckii) swell into a largo lappet on the

throat and into two horns, one on each side of the splendid

top-knot
;
and these are then coloured of the most intense blue

which I have ever beheld.®* The African hombill {Bucorax

ahyssinicus) inflates the scarlet bladder-like wattle on its neck,

and with its wings drooping and tail expanded makes quite a
“ grand appearance.*'** Even the iris of the eye is sometimes

more brightly-coloured in the male than in the female
;
and this

is frequently the case with the beak, for instance, in our common
blackbird. In Buceros corrugcUuBy the whole beak and immense
casque are coloured more conspicuously in the male than in the

female
; and “ the oblique grooves upon the sides of the lower

“ man^ble are peculiar to the male sex.” ^

The head, again, often supports fleshy appendages, filaments,

and solid protuberances. These, if not common to lx)th sexes,

are always confined to the males. The solid protuberances have

been described in detail by Dr. W. Marshall,®* who shews that

they are formed either of cancellated bone coated with skin, or

of dermal and other tissues. With mammals true horns are

always supported on the frontal bones, but with birds various

bones have been modified for this purpose ;
and in species of the

same group the protuberances may have cores of bone, or be

quite destitute of them, with intermediate gradations connecting

these two extremes. Hence, as Dr. Marshall justly remarks,

variations of the most different kinds have served for the

development through sexual selection of these ornamental

appendages. Elongated feathers or plumes spring from almost

** See Dr. Marie’s aocoant with
coloured figures in *Proc. Zoolog.

Boc.' 1872, p. 730.
•• Mr. Monteiro, * Ibis,* vol. ;

1862, p. 339.

‘Land and Water,* 1868, p.

217.
•• ‘ Ueber die Schadelhocker/ lic.|

‘ Kiederl'andischen Archir flir

’ogie,* B. I. Heft. 2, 1872.
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•VMT pMt of the body. Tho feathers on the throat and breast
lie BometimoB dovoloped into boautifol ruffo and ooUars, The
tail-feathers are frequently increased in length

; as we see in tho

tail-ooverts of the peacock, and in the tail itself of the Aigns

pheasant With the peacock even the bones of the toil have

been modified to support the heavy tail-coverts.**^ The body of

the Argos is not larger than that of a fowl
;
yet the length from

the end of tho beak to the extremity of the tail is no less than

five feet three inches/^ and that of the beautifully ocollated

secondary wing-feathers nearly three feet. In a small African

night-jar {Cosmetornis vexiUartus) one of the primary wing-

feathers, during the breeding-season, attains a length of twenty-

six inches, whilst the bird itself is only ten inches in length. In

another closely-allied genus of night-jars, the shafts of the elon-

gated wing-feathers are naked, except at the extremity, whore

there is a disc." Again, in another genus of night-jars, the

tail-feathers are even still more prodigiously developed. In

general the feathers of the tail are more often elongated than

those of the wings, os any great elongation of the latter impedes

flight. We thus see that in closely-allied birds ornaments of

the same kind have been gained by tho males through the

development of widely different feathers.

It is a curious fact that tho feathers of species belonging to

very distinct groups have been modified in almost exactly the

same peculiar manner. Thus tho wing-feathers in one of the

above-mentioned night-jars are bare along the shaft, and bjr-

minate in a disc ; or are, os they are sometimes called, spoon or

racket-shaped. Feathers of this kind occur in tho tail of a

motmot {Eumomota superciliaris), of a king-fisher, finch, 1mm-
ming-bird, parrot, several Indian drongos (Dicrurus and Edolius,

in one of which the disc stands vertically), and in the tail of

certain birds of paradise. In these latter birds, similar feathers,

beautifully ocellated, ornament the head, as is likewise tho case

with some gallinaceous birds. In an Indian bustard {Sypheotidas

auritus) the feathers forming tho ear-tufts, which are about four

inches in length, also terminate in discs." It is a most singular

&ct that the motmots, as Mr. Salvin has clearly shewn,^ give to

their tail feathers the racket-shape by biting off the barbs,

and, further, that this continued mutilation has produced a

certain amount of inherited effect

••Dr.W.Manbalt^tUrdenVog. 1864, p. 114. LiriogHt:>De, « Exiiedi-

clschwanz,* ibid. B. 1. Heft 2, 1872. tioQ to tha Zambezi,* 1865, p. 66.

Jardiae*! * Naturalist Library: ** Jerdon, * Birds of India,* vol

Birds,* toL zir. p. 166. iii. p. 620.

•• Sclater, in ‘Ibia,* toL tL ‘Proc. Zoolog. So<:.'lS73,p. 429



OiiAr« XlII, Decoration. 3^5

the barbs of the feathers in Tarions widely-distinct

birds are filamentous or plumose, as with some herons, ibises,

birds of paradise, and Gallinaceffi. In other cases the barbs
disappear, leaving the shafts bare from end to end

; and these in

the tail of the Faradinea apod<i attain a length of thirty-foui

inches:"^* in J\ Papuana (fig. 47) they arc much shorter and
thin. Smaller feathers when thus denuded appear like bristles,

ns on the breast of the turkey-cock. As any fleeting fashion in

dross comes to bo admired by man, so with birds a change of

almost any kind in the structure or colouring of the feathers in

the male appears to have been admired by the female. The
fact of the feathers in widely distinct groups, having been
modified in an analogous manner, no doubt depends primarily

on all the feathers having nearly the same structure and manner
of development, and consequently tending to vary in the same
manner. Wo often see a tendency to analogous variabihty in

the plumage of our domestic breeds belonging to distinct

sfKJcies. Thus top-knots have appeared in several species. In

an extinct variety of the turkey, the top-knot consisted of bare

quills surmounted with plumes of down, so that they somewhat
resembled the racket-shaped feathei’s above described. In

certain breeds of the pigeon and fowl the feathers are plumose,

with some tendency in the shafts to be naked. In the Sebas-

topol goose the scapular feathers are greatly elongated, curled,

or even spirally twisted, with the margins plumose.'^

In regard to colour hardly anything need here be said, for

every one knows how splendid are the tints of many birds, and

how harmoniously they are combined. The colours are often

metallic and iridescent. Circular spots are sometimes sur-

rounded by one or more differently shaded zones, and are thus

converted into ocelli. Nor need much be said on the wonderful

difference between the sexes of many birds. The common
peacock offers a striking instance. Female birds of paradise

are obscurely coloured and destitute of all ornaments, whilst the

males are probably the most highly decorated of all birds, and

in so many different ways, that they must be seen to be appre-

ciated. The elongated and golden-orange plumes which spring

from beneath the wings of the Faradisea ajooda, when vertically

erected and made to vibrate, are described as forming a sort o1

halo, in the centre of which the head " looks like a little emerald

“ sun with its rays formed by the two plumes.”’* In another

Wallace, in ‘ Annals and Mag. ” See my work on ‘The Variation

of Nat. Hist.* vol. xx. 1857, p. 416 of Animals and Plants under Domee^

and in his ‘ Malay Archipelago, tication,* vol. i. pp. 289, 293.

vol ii 1869 D 300. ” Quoted from M. de Lafresnaye
*

* 2 c
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most beautiful species the head is bald, ^'and of a rich cobalt
” blue, crossed by several lines of black velvety feathers.”^*

Id * Annals and Mag. of Nat. Hist.* ‘Malay Archipelago.’

oL xiii. 1854, p. 157 : see also Mr. ” Wallace, ‘The Malay Arohi-

Wallace’s much fbller account in pelago,* vol. ii, 1869, p. 405,

vol zz. 1857, p. 412, and in his

F*®-

ParadiEea

Papui
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Male humming-birds (figs. 48 and 49) almost yie with birds of
)aradise in their beauty, as every one will admit who has seen
4r. Gould's splendid volumes, or his rich collection. It is very
emarkable in how many different ways these birds are oma-
nented. Almost every part of their plumage has been taken
advantage of, and modified: and the modifications have been

-Wi

2
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carried, as Mr. Gould shewed me, to a wonderful extreme in

some species belonging to nearly every sub-group. Such cases

are curiously like those which we see in our fijney breeds,

reared by man for the sake of ornament: cei-taiu individuals

originally varied in one character, and other individuals of the
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8amo species in other characters
; and these have been seized on

by man and much augmented—as shewn by the tail of the fan-

tail-pigeon, the hood of the jacobin, the beak and wattle of the
carrier, and so forth. The sole difference between these cases is

tliat in the one, the result is due to man’s selection, whilst in

the other, as with humming-birds, birds of paradise, &c., it is

due to the selection by the females of the more beautiful males.

I will mention only one other bird, remarkable from the ex-

treme contrast in colour between the sexes, namely the famous
bell-bird {Chasmorhynchus niveiis) of S. America, the note of

which can be distinguished at the distance of nearly three miles,

and astonishes every one when first hearing it. The male is

j>ure white, whilst the female is dusky-green
;
and white is a

very rare colour in terrestrial species of moderate size and in-

offensive habits. The male, also, as described by Waterton,

has a spiral tube, nearly three inches in length, which rises from
tlie base of the beak. It is jet-black, dotted over with minute
downy feathers. This tube can be inflated with air, through a

communication with the palate; and when not inflated hangs

down on one side. The genus consists of four species, the males

of which are very distinct, whilst the females, as described by

Mr. Sclater in a very interesting paper, closely resemble each

other, thus offering an excellent instance of the common rule

that within the same group the males differ much more from

each other than do the females. In a second species (0, nudi-

collis) the male is likewise snow-white, with the exception of a

large space of naked skin on the throat and round the eyes,

which during the breeding-season is of a fine green colour. In

a third species (6\ ti'icarunadatus) the. head and neck alone of

the male are white, the rest of the body being chesnut-brown,

and the male of this species is provided with three filamentous

projections half as long as the body—one rising from the base

of the beak, and the two others from the comers of the mouth.”

The coloured plumage and certain other ornaments of the

adult males are either retained for life, or are periodically re-

newed during the summer and breeding-season. At this same

st^ason the beak and naked skin about the head frequently

change colour, as with some herons, ibises, gulls, one of the

bell-bii-ds just noticed, &c. In the white ibis, the cheeks, the

inflatable skin of the throat, and the basal portion of the beak

then become crimson.*^® In one of the rails, Gallicrex criitcUm, a

** Mr. Sclater, ‘Intellectual Ob- plate, in the ‘ Ibis,* 1865, p. 90.

server,* Jan. 1867. ‘Waterton’s ” ‘Land and Water/ 1867, p
Wanderings,* p. 118. See also Mr.

Salvia’# interesting paper, with a
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large red caruncle is developed daring this period on the hood
of the male. So it is with a thin homy crest on the beak of

one of the pelicans, P. erythrorhynchus ; for after the breeding-

season, these homy crests are shed, like horns from the heads
of stags, and the shore of an island in a lake in Nevada was
found covered with those curious exuviao.'^^

Changes of colour in the plumage according to the season

depend, firstly on a double annual moult, secondly on an actual

change of colour in the feathers themselves, and thirdly on their

dull-coloured margins being periodically shod, or on these three

processes more or less combined. The shedding of the de-

cidiiary margins may be compared with the shedding of their

down by very young birds ; for the down in most cases arises

from the summits of the first true feathers."*’

With respect to tlie birds which annually undergo a double

moult, there are, firstly, some kinds, for instance snipes, swallow-

plovers (Glareolae), and curlews, in which the two sexes resemble

each other, and do not change colour at any season. I do not

know whether the winter plumage is thicker and warmer than

tho summer plumage, but warmth seems the most probable end

attained of a double moult, where there is no change of colour.

Secondly, there are birds, for instance, certain species of Totanus

and other Grallatores, the sexes of which resemble each other,

but in which the summer and winter plumage differ slightly in

colour. The difference, however, in these cases is so small that

it can hardly be an advantage to them
;
and it may, perhaps,

be attributed to the direct action of the different conditions to

which the birds are exposed during the two seasons. Thirdly,

there are many other birds the sexes of which are alike, but

which are widely different in their summer and winter plumage.

Fourthly, there are birds, the sexes of which differ from each

other in colour
;
but the females, though moulting twice, retain

the same colours throughout the year, whilst the males undergo a

change of colour, sometimes a great one, as with certain bustards.

Fifthly and lastly, ‘here arc birds the sexes of which differ from

each other in both their sammer and winter plumage
;
but the

male undergoes a greater amount of change at each recun'ent

season than the female—of which the ruff (^MacJictes 2*ugnux)

offers a good instance.

With respect to the cause or purpose of the differences in

odour between the summer and winter plumage, this may in

•ome instances, as with the ptarmigan,'^ serve during both

” Mr. D. G. Elliot, in ‘Proc. edited hy V L. Sclater. Ray Soc.

Soc/ 1369, p. 580. 1367. p. U.
* ‘ Pirn The brown mottled summe:
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seasoQg a pretection. When the difference between the two
plumages is slight, it may perhaps be attributed, as already
remarked, to the direct action of the conditions of life. But
with many birds there can hardly be a doubt that the summer
plumage is ornamental, even when both sexes are alike. Wo
may conclude that this is the case with many herons, egrets,

&c., for they acquire their beautiful plumes only during tho

breeding-season. Moreover, such plumes, top-knots, &c., though
possessed by both sexes, are occasionally a little more developed
in the male than in the female ; and they resemble the plumes
and ornaments possessed by the males alone of other birds. It

is also known that confinement, by affecting the reproductive

system of male birds, frequently checks the development of their

secondary sexual characters, but has no immediate influence

on any other characters ; and I am informed by Mr. Bartlett

that eight or nine specimens of the Knot {Trinya cemutus) re-

tained their unadorned winter plumage in the Zoological Gardena
throughout the year, from which fact we may infer that the

summer plumage though common to both sexes partakes of the

nature of the exclusively masculine plumage of many other

birds.*®

From the foregoing facts, more especially from neither sex of

certain birds changing colour during either annual moult, or

changing so slightly that the change can hardly be of any service

to them, and from the females of other species moulting twice

y(.t retaining the same colours throughout the year, we may
conclude that tho habit of annually moulting twice has not

been acquired in order that tho male should assume an orna-

mental chai-acter during the breeding-season
;
but that the

double moult, having been originally acquired for some distinct

purpose, has subsequently been taken advantage of in certain

cases for gaining a nuptial plumage.

It appears at first sight a surprising circumstance that some

closely-allied species should regularly undergo a doublo annual

plumage of the ptarmigan is of as statements on moulting, see, cn

much importance to it, as a pro- snipes, &c., Macgillivray, * Hist,

tection, as the white winter plu- Hrit. Birds,* vol. iv. p. 371; on

mage
;
for in Scandinavia, during Glareolaj, curlews, and bustards,

the spring, when the snow has Jerdon, * Birds of India,* vol. iii. pp
disappeared, this bird is known to 615, 630, 683; on Totanus, ibid, p,

suffer greatly from birds of prey^ 700 ; on the plumes of herons, ibid,

before it has acquired its summer p. 738, and Macgillivray, vol. iv.

dress : see Wilhelm von Wright, in pp. 4.35 and 444, and Mr. Stafford

Lloyd, *Game Birds of Sweden,* Alleii^ in the ‘Ibis,* vol. v. 1863, p*

*867, p. 125. 33.

•• lo regard to the previous
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moult, and others only a single one. The ptarmigan, for

instance, moults twice or even thrice in the year, and the black-

cock only once : some of the splendidly coloured honey-suckers

(Nectarinise) of India and some sub-genera of obscurely coloured

pipits (Anthus) have a double, whilst others have only a single

annual moult.®* But the gradations in the manner of moulting,

which are known to occur with various birds, shew us how
species, or whole groups, might have originally acquired their

double annual moult, or having once gained the habit, have
again lost it. With certain bustards and plovers the vernal

moult is far from complete, some feathers being renewed, and
some changed in colour. There is also reason to believe that

with certain bustards and rail-like birds, which properly under-

go a double moult, some of the older males retain their

nuptial plumage throughout the year. A few highly modified

feathers may merely be added during the spring to the plumage,

as occurs with the disc-lormed tail-feathers of certain drongos

{Bhringa) in India, and witli the elongated feathers on tho

back, nec±, and crest of certain herons. By such steps as these,

the vernal moult might be rendered more and more complete,

until a perfect double moult was acquired. Some of tho birds

of parade retain their nuptial feattiers throughout the year,

and thus have only a single moult ; others cast them directly

after the breeding-season, and thus have a double moult
;
and

others again cast them at this season during the first year, but

not afterwards; so that these latter species are intermediate in

their manner of moulting. There is also a great difference with

many birds in the length of time during wliich tho two annual

plumages are retained ; so that the one might come to be re-

tained for the whole year, and the other completely lost. Thus
in the spring MachtUs pugnax retains his ruff for barely two

months. In Natal the male widow-bird {Chera progne) acquires

liis fine plumage and long tail-feathers in December or January,

and loses them in March; so that they are retained only for

about three months. Most species, which undergo a double

moult, keep their ornamental feathers for about six months

The male, however, of tho wild Gallus hankiva retains his neck-

hackles for nine or ten months; and when these are cast off, the

underlying black feathers on the neck are fully exposed tc view*.

But with the domesticated descendant of this species, the neck-

liackles of the male are immediately replaced by new ones • so

** On the inonlting of the Ptar- 359, 365, 369. On the moulting o{

migmn, sse Goiild*i * Birds of Great Anthus, see B!yth, in Mhis* 1967,

Britain.* On the honey-enckers, 32.

leruoa, * Birds of Irdia,’ vol. i. pp.
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that we here see, as to i^rt of the plnmage, a double moult
changed under domestication into a single moult.^
The common drake (Anas hoscAas) after the breeding-season

is well known to lose his male plumage for a period of three
months, during which time he assumes that of the female. The
male pintail-duck (Anas acuta) loses his plumage for the shorter

period of six weeks or two months ; and Montagu remarks that
“ this double moult within so short a time is a most extra-
* ordinary circumstance, that seems to bid defiance to all human
reasoning.” But the believer in the gradual modification of

species will be far from feeling surprise at finding gradations of

all kinds. If the male pintail were to acquire his new plumage
within a still shorter period, the new male feathers would
almost necessarily be mingled with the old, and both with some
proper to the female

; and this apparently is the case with the

male of a not distantly-allied bird, namely the Merganser serrator,

for the males are said to “ undergo a change of plumage, which
assimilates them in some measure to the female.” By a little

further acceleration in the process, the double moult would be

completely lost.*^

Some male birds, as before stated, become more brightly

coloured in the spring, not by a vernal moult, but either by an
actual change of colour in the feathers, or by their obscurely-

coloured deciduary margins being shed. Changes of colour thus

caused may last for a longer or shorter time. In the Ptlecanus

onocrotcUus a beautiful rosy tint, with lemon-coloured marks on

the breast, overspreads the whole plumage in the spring
; but

these tints, as Mr. Sclater states, '' do not last long, disappearing
** generally in about six weeks or two months after they have
" been attained.” Certain finches shed the margins of their

feathers in the spring, and then become brighter coloured, while

other finches undergo no such change. Thus the Fringdla tnstis

of the United States (as well as many other American species)

•* For the foregoing statemenU

in regal d to partial moults, an«i

on old males retaining their nuptial

plumage, see Jerdou, on bustards

and plorers, in ‘ Bii-ds of India,' vol.

iii. pp. 617, 637, 709, 7:i. AUo
Hlyth in * hand and Wat*'.-,' 1867,

p. 84. On the moulting of Para-

dmen, see an luteicsting article by

Dr. W. Marshall, * Archives Neerlnn-

daises,' tom. vi. 1871. On the Vidua,

‘Ibis,' vol. ill. 1861, p. 133. On
the Drongo-shrikes, Jerdon, ibid,

rol. i. p. 435 On the vernal moult

of the Iferodias bub ilcus^ Mr. S. S.

Allen, in *lbis,' 1863, p. 33. On
Qalluf bankiva, Blyth, in * Annals

and Mag. of Nat. Hii»t.* vol. i. 1848,

p. 45.5; see, albo, on this subject,

ray * Variation of Animals under

Domestication,* vol. i. p. 236.

See Macgillivray, ‘ Hist. British

Birds' (vol. v. pp. 34, 70, and 223),

on the moulting of the Anatidae,

with quotations from Waterton and

Montagu. Also Yarrell, ‘Hist, oi

British BircU|* roL fii. |». 24di
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exhibits its bright oolotirs only when the winter is past, whilst

OUT goldfinch, which exactly represents this bird in habits, and
onr siskin, which represents it still more closely in strnctTire,

undergo no such annual change. But a difference of this kind

in the plumage of allied species is not surprising, for with the

common linnet, which belongs to the same family, the crimson

forehead and breast are displayed only during the summer in

England, whilst in Madeira these colours are retained through-

out the year.**

Display by Male Birds their Plumage,—Ornaments of all

kinds, whether permanently or temporarily gained, are sedulously

displayed by the males, and apparently serve to excite, attract,

or fascinate the females. But the males will sometimes display

their ornaments, when not in the presence of the females, as

occasionally occurs with grouse at their balz-places, and as may
be noticed with the peacock; this latter bird, liowever, evidently

wishes for a spectator of some kind, and, ns I have often seen,

will shew off his finery before poultry, or even pigs." All natu-

raUsts who have closely attended to the habits of birds, whether

in a state of nature or under confinement, are unanimously of

opinion that the males take delight in displaying their beauty.

Audubon frequently speaks of the male as endeavouring m
various ways to charm the female. Mr. Gould, after describing

some peculiarities in a male humming-bird, says he has no doubt

that it has the power ofdisplaying them to the greatest advantage

before the female. Dr. Jerdon*® insists that the beautiful plum-

age of the male serves “ to fascinate and attract the female.”

Mr. Bartlett, at the Zoological Gardens, expressed himself to me
in the strongest terms to the same effect.

It must ^ a grand sight in the forests of India to come
" suddenly on twenty or thirty pea fowl, the males displaying
" their gorgeous trains, and strutting about in all the pomp ot

‘ pride before the gratified females.” The wild turkey-cock

erects his glittering plumage, expands his finely-zoned tail and
barred wing-feathers, and altogether, with his crimson and
blue wattles, makes a superb, though to our eyes, grotesque

On the pelican, tee Sclater, in 1863, p. 230.

^Proc. ZooL Soc.* 1868, p. 265. " also * Ornamenul Poultrj,’

On the American finches, see An- by Rev. £. S. Dixon, 1848, p. 8.

dnbon, ‘Omith. Biography,’ voL i.
•• * Birds of* India,* mtroduct. vol.

np. 174, 221, and Jerdon, * Birds of i. p. zziv.
; on the fwacock, vol. iii.

India,* vol. li. p. 383. On the p. 507. See Gould’s ^ introdnetfon

Frm^la cannabma of Madeira, Mr. to the Trochilidse,* 1861, pp. 15 aud

X. Vernon Harconrt, Ibis,* vol. v., 111.
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appeaxance. Similar facts have already been given with respect

to grouse of various kinds. Turning to another Order. The
niale Jiupicoia crocea (fig. 50) is one of the most beautiful birds

in the world, being of a splendid orange, with some of the

feathers curiously truncated and plumose. The female is brown-

ish-green, shaded with red, and has a much smaller crest. Sir

B. Schomburgk has described their courtship; he found one

Fig. 50. Rupicola crocea, male (T W . Wood).

of their meeting-places where ten males and two females were

present. The space was from four to five feet m diameter, and

appeared to have been cleared of every blade of pass md
smoothed as if by human hands. A male was capering, to the

" apparent delight of several others. Now spreading its wmgo.

" throwing up its head, or opening its tail like a fan ;
now

strutting about with a hopping gait until tired, when it
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** gabbled some kind of note, and was relieved by another. Thus
'* three of them snccessively took the field, and then, with self-

approbation, withdrew to rest.” The Indians, in order to

obtain their i^ns, wait at one of the meeting-places till the

birds are eagerly engaged in dancing, and then are able to kill

with their poisoned arrows four or five males, one after the

other.*^ With birds of paradise a dozen or more full-plumaged

males congregate in a tree to hold a dancing-party, as it is

called by the natives : and here they fly about, raise their wings,

elevate their exquisite plumes, and make them vibrate, and
the whole tree seems, os Mr. Wallace remarks, to be filled with

waving plumes. When thus engaged, they become so absorbed

that a skilful archer may shoot nearly the whole party. These
birds, when kept in confinement in the Malay Archipelago, are

said to take much care in keeping their feathers clean; often

spreading them out, examining them, and removing every speck

of dirt. One observer, who kept several pairs alive, did not doubt
that the display of the male was intended to please the female.'^*

The Gold and Amherst pheasants during their courtship not

only expand and raise their splendid frills, but twist them, as I

have myself seen, obliquely towards the female on whichever side

she may be standing, obviously in order that a large surface may
be displayed before her.*® They likewise turn their beautiful

tails and tail-coverts a little towards the same sida Mr. Bartlett

lias observed a male Polyplectron (fig. 61) in the act of court-

ship, and has shewn me a specimen stuffed in the attitude

then assumed. The tail and wing-feathers of this bird are

ornamented with beautiful ocelli, like those on the peacock’s

train. Now when the peacock displays himself, he expands and
erects his tail transversely to his body, for he stands in front

of the female, and has to shew off, at the same time, his rich

blue throat and breast. But the breast of the Polyplectron is

obscurely coloured, and the ocelli are not confined to the tail-

feathers. Consequently the Polyplectron does not stand in front

of the female ; but he erects and expands his tail-feathers a little

obliquely, lowering the expanded wing on the same side, and

raising that on the opposite side. In this attitude the ocelli

over the whole body are exposed at the same time before the

•'
* Journal of R. Geograph. Soc.’ •• Mr. T. W. Wood hii» giv< n

vol. X. 1840, p. 236. (‘ The Student,’ April 1870, p. 115)
®* ^ .\nnals and Mag. of Nat. Hist.* a full account of this manner of

roi. xiii. 1854, p. 157 ;
also Wallace, display, by the Gold pheasant sad

ibid. Tol XX. 1857, p. 412, and * The by the Japanese pheasant, PA.

Malay Archipelago,’ voC. ii. 1869, p. versicolor; and he calls it the lateral

252. Also Dr. Bennett, as quot^ or one-sided display,

by Hrehm, ’Thierleben,* B. iii. s. 326,
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eyes of the admiring female in one grand bespangled expanse.

To whichever side she may turn, the expand^ wings and the
obliquely-held tail are turned towards her. The male Tragopan
pheasant acts in nearly the same manner, for he raises the

feathers of the body, though not the wing itself, on the side
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wbi<dL is opposite to the female, and which would othenvise be
concealed, so that nearly all the beautifully spotted feathers are

exhibited at the same time.

The Argus pheasant affords amuch more remarkable case. The
imm^isely developed secondary wing-feathers are confined to the

male; and each is ornamented with a row of from twenty to

twenty-three ocelli, above an inch in diameter. These feathers

are also elegantly marked with oblique stripes and rows of spots

of a dark colour, like those on the skin of a tiger and leopard

combined. These beautiful ornaments are hidden until the male
shews himself off before the female. He then erects his tail, and
expands his wiug-feathers into a great, almost upright, circular

fan or shield, which is carried in front of the body. The neck

and head are held on one side, so that they are concealed by the

fan; but the bird in order to see the female, before whom he is

displaying himself, sometimes pushes his head between two of

the long wing-feathers (as Mr. Bartlett has seen), and then pre-

sents a grotesque appearance. This must be a frequent habit

with the bird in a state of nature, for Mr. Bartlett and his son on
examining some perfect skins sent from the East, found a place

between two of the feathers, which was much frayed, as if the

head had here frequently been pushed through. Mr. Wood
thinks that the male can also peep at the female on one side,

beyond the margin of the fan.

The ocelli on the wing-feathers are wonderful objects
; for they

are so shaded that, as the Duke of Argyll remarks,**^ they stand

out like Imlls lying loosely within sockets. When I looked at

the specimen in the British Museum, which is mounted with the

wings expanded and trailing downwards, I w^as however greatly

disappointed, for the ocelli a]>pcai*cd flat, or even concave. But
Mr. Gould soon made the case clear to me, for ho held the

feathers erect, in the position in which they would naturally l)e

displayed, and now, from the light shining on them from above,

each ocellus at once resembled the ornament called a ball and

socket These feathers ha^ e been shewn to several artists, and
all have expressed their admiration at the perfect shading. It

may well be asked, could such artistically shaded ornaments

have been formed by means of sexual selection ? But it will lx*

convenient to defer giving an answer to this question, until wo
treat in the next chapter of the principle of gra^tion.

The foregoing remarks relate to the secondary wing-feathers,

but the primary wing-fealhers, which in most gallinaceous birds

are unitomly coloured, are in the Argus pheasant equally

wonderfoL They are of a soft brown tint with numerous dark

*• ‘The Reiijn of Uw/ 1867 p. 200.
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spots, each of which consists of two or three black dots with a
surrounding dark zone. But the chief ornament is a space

parallel to the dark-blue shaft, which in outline forms a perfect

second feather lying within the true feather. This inner part is

coloured of a lighter chesnut. and is thickly dotted with minute

Hg. sa. side view of m«leAn5n»Pl>e«aiit whilJt staying Itofemato.

^ Obs^ved and sketroed from nature by Mr. T. W. Wood.

ffrfpf',
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white points. 1 have shewn this feather to several persons^ and
many have admired it even more than the ball and socket

tethers^ and have declared that it was more like a work of art

than of nature. Now these feathers are quite hidden on all

ordinary occasions, but are fully displayed, together with the

long secondary featherr., when they are all expanded together so

as to form the groat fan or shield.

The case of the male Argus pheasant is eminently interesting,

because it affords good evidence that the most refined beauty may
serve as a sexual charm, and for no other purpose. We must con-

clude that this is the case, as the secondary and primary wing-
feathers are not at all displayed, and the ball and socket orna-

ments are not exhibited in full perfection, until the male assumes
the attitude of courtship. The Argus pheasant does not possess

brilliant colours, so that his success in love appears to depend on

the great size of his plumes, and on the elaboration of the most
elegant patterns. Many will declare that it is utterly incredible

that a female bird should be able to appreciate fine shading and

exquisite patterns. It is undoubtedly a marvellous fact that she

should possess this almost human degree of taste. Ho who
thinks that he can safely gauge the discrimination and taste of

the lower animals may deny that the female Argus pheasant can

appreciate such refined beauty; but he will then be compelled

to admit that the extraordinary attitudes assumed by the male

during the act of courtship, by which the wonderful beauty of

his plumage is fully displayed, are purposeless
;
and this is a

conclusion which I for one will never admit.

Although so many pheasants and allied gallinaceous birds

carefully display their plumage before the females, it is remark-

able, as Mr. ]^rtlett informs me, that this is not the case with the

dull-coloured Eared and Cheer pheasants {Crossoptilon aurUum
and FhaManus n'a!lichii)\ SO that these birds seem conscious

that they have little beauty to display. Mr. Bartlett has never

seen the males ofeither of these species fighting together, though

he has not had such good opportunities for observing the Cheer

as the Eared pheasant Mr. Jenner Weir, also, finds that all

male birds with rich or strongly-characterised plumage are

more quarrelsome than the dull-colourcd species belonging to

the same groups. The goldfinch, for instance, is far more

pugnacious than the linnet, and the blackbird than the thrush.

Those birds which undergo a seasonal change of plumage like-

wise becomes much more pugnacious at the period when they

sise most gaDy ornamented. No doubt the males of some

obscurely-coloured birds fight desperately together, but it

appears tlmt when sexual selection has been highly ij^uentiaL
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and has givac bright colours to the males of any species, it has

also very often given a strong tendency to pugnacity. We shall

meet with nearly analogous cases when we treat of mammals.

On the other hand, with birds the power of song and brilliant

colours have rarely been both acquired by the males of the same

species ;
but in this case, the advantage gained would have been

the same, namely, success in charming the female. Nevertheless

it must be owned that the males of several brilliantly coloured

birds have had their feathers specially modified for the sake ot

producing instrumental music, though the beauty of this cannot

bo compai’cd, at least according to our taste, with that of the

vocal music of many songsters.

We will now turn to male birds which are not ornamented in

any high degree, but which nevertheless display during their

courtship whatever attractions they may possess. These cases

jire in some respects more curious than the foregoing, and have

been but little noticed. I owe the following facts to Mr. Weir,

who has long kept confined birds of many kinds, including all the

ilri tish Fringillidae and Emberizidm. The facts have been selected

from a largo body of valuable notes kindly sent me by him. The

bullfinch makes his advances in front of the female, and then

puffs out his breast, so that many more of the crimson feathers

are seen at once than otherwise would be the case. At the

same time he twists and bows his black tail from side to side in

a ludicrous manner. The male chaffinch also stands in front of

the female, thus shewing his red breast and “ blue bell,” as the

fanciers call his head ;
the win^ at the same time being slightly

expanded, with the pure white bands on the shoulders thus

rendered conspicuous. The common linnet distends his rosy

breast, slightly expands his brown wings and tail, so as to make

the best of them by exhibiting their white edgings. We must,

however, bo cautious in concluding that the wings are spread

out solely for display, as some birds do so whose wings are

not beautiful. This is the case with the domestic cock, but it

is always the wing on the side opposite to the female which 10

expanded, and at the same time scraped on the ground. The

male goldfinch behaves differently from all other finches: his

wings are iKjautiful, the shoulders being black, with the dark-

tipjiod wing-feathers spotted with white and edged with golden

yellow. When he courts the female, he sways his body from

side to side, and quickly turns his slightly expanded wings first

to one side, then to the other, with a golden flashing effect.

Mr. Weir informs me that no other British finch turns thus

from side to side during his courtship, not even tne dosely-

lUied male siskin, for he would not thus add to his beauty,

2 D
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Most of the British Buntings axe plain coloured birds ; but in

the spring the feathers on the head of the male reed-bunting

{Emberiza schceniculus) acquire a fine black colour by the

abrasion of the dusky tips; and these are erected during the

act of courtship. Mr. Weir has kept two species of Amadina
from Australia : the A, castanotis is a Tery small and chastely

ooloured finch, with a dark tail, white rump, and jet-black upper
tail-coverts, each of the latter being marked with three large con-

spicuous o"^ spots of white.*^ This species, wben courting the

female, slightly spreads out and vibrates these parti-coloured

tail-coverts in a very peculiar manner. The mole Amadina
LcUhami behaves very differently, exhibiting before the female

his brilliantly spotted breast, scarlet rump, and scarlet upper
tail-coverts. 1 may here add from Dr. Jerdon that the Indian

bulbul (Pycnonotus hxmon'hous) has its under tail-coverts of a

crimson colour, and these, it might be thought, could never be

well exhibited
;
but the bird " when excited often spreads them

out laterally, so that they can be seen even from above.”

The crimson under tail-coverts of some other birds, as with one

of the woodpeckers, Picus major, can bo seen without any such

display. The common pigeon has iridescent feathers on the

breast, and every one must have seen how the male inflates

his breast whilst courting the female, thus shewing them off

to the best advantage. One of the beautiful bronze-winged

pigeons of Australia (Ocypliaps lophoUs) behaves, as described to

me by Mr. Weir, very differently: the male, whilst standing

before the female, lowers his head almost to the ground, spreads

out and raises his tail, and half expands his wings. He then

alternately and slowly raises and depresses his body, so that the

iridescent metallic feathers are all seen at once, and glitter in

the sun.

Sufilcient facts have now been given to shew with what care

male birds display their various charms, and this they do with

the utmost skill. Whilst preening their feathers, they have

frequent opportunities for admiring themselves, and of studying

how best to exhibit their beauty. But as all the males of the

same species display themselves in exactly the same manner, it

appears that actions, at first perhaps intentional, have become
instinctive. If sf>, we ought not to accuse birds of conscious

vanity
;
yet when we see a peacock strutting about> with ex-

panded and quivering tail-feathers, he seems the very emblem
of pdde and vanity.

For the deitcription of tbaee p. 417.

birds, see Goalies < Hsndbook to the ** ^Birds of India,* voL ii. p. 46.

ELrds of Australia,* vol. i. 18S5,
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The 'variotis ornaments possessed by the nudes are certainly

of the highest importance to them, for in some cases they have
been acquired at the expense of greatly impeded powers of

flight or of running. The African night-jar (Oosmetomis), which
during the pairing-season has one of its primary wing-feathers

deyelox>ed into a streamer of very great length, is thereby much
retard^ in its flight, although at other times remarkable for its

swiftness. The unwieldy size of the secondary wing-feathers
of the male Argus pheasant are said almost entirely to deprive
•* the bird of flight.” The fine plumes of male birds of paradise
trouble them during a high wind. The extremely long tail-

feathers of the male widow-birds (Vidua) of Southern Africa
render “ their flight heavy

;
” but as soon as these are cast off

they fly as well as tbo females. As birds always breed when
food is abundant, the' males probably do not suffer much in-

convenience in searching for food from their impeded powers
of movement

; but there can hardly bo a doubt that they must
be much more liable to be struck down by birds of prey. Nor
can we doubt that the long train of the peacock and the long

tail and wing-feathers of the Argus pheasant must render them
an easier prey to any prowling tiger-cat, than would otherwise

be the case. Even the bright colours of many male birds cannot

fail to make them conspicuous to their enemies of all kinds.

Hence, as Mr. Gould has remarked, it probably is that such
birds are generally of a shy disposition, as if conscious that their

beauty was a source of danger, and are much more difficult

to dis(X)ver or approach, than the sombre coloured and compa-
ratively tamo females, or than the young and as yet unadorned

males.*^

It is a more cunous fact that the males of some birds which

are provided with special weapons for battle, and which in a

state of nature are so pugnacious that they often kill each other,

suffer from possessing certain ornaments. Cock-fighters trim

the hackles and cut off the combs and giUs of their cocks ; and

the birds are then said to be dubbed. An undubbed bird, as Mr.

Tegetmeier insists, is at a fearful disadvantage ; the comb and

gills offer an easy hold to his adversary's beak, and as a cock
" always strikes where he holds, when once he has seized his foe,

•• On the Cosmetornis, see Living- vriilow-bird, Barrow’s * Travels in

stone*s * Expedition to the Zambesi,* Africa,* vol. i. p. 243, and * Ibis,*

1865, p. 66. On the Argus pheasant, vol. iii. 1861, p. 133. Mr. Gould,

Jardine’s * Nat. Hist. Lib. : Birds,’ on the shyness of male birds. ‘ Hand*

vol. xiv, p. 167. On Birds of book to Birds of Australia, vuL 1.

Paradise, Letfon, qvoted by Brehm, 1865, pp. 210, 457.

<TluerlebeB,*B. iii. S.325. On the
2 D 2
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** he has him entirely in his power. Even supposing that the
** bird is not killed, the loss of blood suffered by an andubbed
cock is much greater than that sustained by one that has been

“ trimmed.” Young turkey-cocks in fighting always seize hold

of each other’s wattles ; and I presume that the old birds fight in

the same manner. It may perhaps be objected that the comb
and wattles are not ornamental, and cannot be of service to the

birds in this way ; but even to our eyes, the beauty of the glossy

black Spanish cock is much enhanced by his white face and

crimson comb; and no one who has ever seen the splendid blue

wattles of the male Tragopan pheasant, distended in courtship

can for a moment doubt that beauty is the object gained. From
the foregoing facts we clearly see that the plumes and other

ornaments of the males must be of the highest importance to

them ; and we further see that beauty is even sometimes mor3
important than success in battle.

CHAPTER XIV.

Birds—cow^inaec/.

Choice exerted by the female—Length of courtship—Unpaired birds—
Mental qualities and taste for the beautiful—Preference or antipathy

shewn by the female for particular males—Variability of birds—Varia-

tions sometimes abrupt—Laws of variation—Formation of ocelli

—

Gradations of character—Case of I*eacock, Argus ])heusant, and Urosticte.

When the sexes differ in beauty, or in the power of singing, or

in producing what I have called instrumental music, it is almost

invariably the male who surpasses the female. These qualities,

as we have just seen, are evidently of liigh importance to the

male. When they are gained for only a part of the year it is

always before the breeding-season. It is the male alone who
elaborately displays his varied attractions, and often performs

strange antics on the ground or in the air, in the presence of the

f(;male. Each male drives away, or if ho can, kills his rivals.

Hence we may conclude, that it is the object Of the male to induce

the female to pair with liim, and for this purpose he tries to ex-

cite or charm her in various ways ; and tliis is the opinion of all

those who have carefully studied tbe habits of living birds. But

there remains a question which has an all-important bearing on

sexual selection, namely, does every male of the same species

excite and attract the female equally? Or does she exert a choice,

and prefer certain males? This latter question can be answered

in the affirmatiye by much direct and indirect evidence. It is far

Tegetmeier, * The Pooltiy Book,* 1866, d. 186
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more dMcult to decide what qualities determine the choice of the
females

;
but here again we have some direct and indirect evi-

dence that it u to a large extent the external attractions of the
male

;
though no doubt his vigour, courage, and other mental

qualities come into play. We will begin with the indirect evidence.
Length of Courtship.—The lengthened period during which

both sexes of certain birds meet day after day at an appointed
place probably depends partly on the courtship being a pro-
longed affair, and partly on reiteration in the act of pairing.

Thus in Germany and ^andinavia the balzing or leks of the
black-cocks last from the middle of March, all through April
into May. As many as forty or fifty, or even more birds con-

gregate at the leks; and the same place is often frequented
during successive years. The lek of the capercailzie lasts from
the end of March to the middle or even end of May. In North
America *‘the partridge dances” of the Tetrao phasianellia
**
last for a month or more.” Other kinds of grouse, both in

North America and Eastern Siberia,^ follow nearly the same
habits. The fowlers discover the hillocks where the ruffs con-

gregate by the grass being trampled bare, and this shews that

the same spot is long frequented. The Indians of Guiana are

well acquainted with the cleared arenas, where they expect to

find the beautiful cocks of the Rock ; and the natives of New
Guinea know the trees where from ten to twenty male birds of

paradise in full plumage congregate. In this latter case it is

not expressly stated that the females meet on the same trees, but

the hunters, if not specially asked, would probably not mention
their presence, as their skins arc valueless. Small parties of an

African weaver {Ploceus) congregate, during the breeding-season,

and perform for hours their graceful evolutions. Large numl)ers

of the Solitary snipe (<Sco/opox major) assemble during dusk in

a morass
;
and the same place is frequented for tho same purpose

during successive years ;
here they may be seen running about

** like so many largo rats,” puflSng out their feathers, flapping

their wings, and uttering the strangest cries.*

* Nordman describes (‘ Bull. Soc. of the above named ^onse sec

Imp. des Nat. Moscon/ 1861, tom. Brehm, ‘Interleben,' B. iv. s. 350;

zxxiv. p. 264) the balzen of Tetrao also L. Lloyd, ‘ Game Bi^ of

urogalloides in Amur Land. He Sweden/ 1867, pp. 19, 78. Richard-

««tiraated the number of birds son, ‘ Fauna Bcr. Americana,’ Birds,

assembled at above a hundred, not p. 362. References in regard to the

counting the females, which lie hid assemblages of other birds have

in the surrounding hushes. The already been given. On Paradisea

noises uttered differ from those of see Wallace, in ‘ Annals and Mag.

T. Hfogallus. ®f Hist.* vol. zz. 1857, p» 412L

• With respect to the arsemblages On the snipe, Lloyd, ibid. p. 281,
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Some ot the aboye birds,—the black-cock, caperoaihsie,

j[>h6a8aiit-gTouse, raff, Solitary snipe, and perhaps others,—are, hA

belieYed, polygamists. With such birds it might have b^n
thought that the stronger males would simply have driven away
the weaker, and then at once have taken possession of as many
females as possible ; but if it be indispensable for the male to

excite or please the female, wo can understand the length of the

courtship and the congregation of so many individuals of both

sexes at the same spot. Certain strictly monogamous species

likewise hold nuptial assemblages ; this seems to be the case in

Scandinavia with one of the ptarniigans, and their leks last from

the middle of March to the middle of May. In Australia the

lyre-bird {^Menum su/xfrfttT) forms small round hillocks," and
the M, Alberti scratches for itself shallow holes, or, as they are

called by the natives, corroborying places, where it is believed

both sexes assemble. The meetings of the M, superba are some-

times very large ;
and an account has lately been published • by

a traveller, who heard in a valley beneath him, thickly covered

with scrub, din which completely astonished" him; on
crawling onwards he beheld to his amazement about one hun-
dred and fifty of the magnificent lyre-cocks, ranged in order of

battle, and fighting with indescribable fury." The bowers of

the Bower-birds are the resortof both sexes during the breeding-

season ; and here the males meet and contend with each other
'' for the favours of the female, and here the latter assemble and
coquet with the males." With two of the genera, the same

bower is resorted to during many years.*

The common magpie ( Corvus pica, Linn.), as I have been in-

formed by the Rev. W. Darwin Fox, used to assemble from all

parts of Delamere Forest, in order to celebrate the “ great mag-
pie marriage." Some years ago these birds abounded in extra-

ordinary numbers, so that a gamekeeper killed in one morning
nineteen males, and another Uled by a single shot seven birds

at roost tc^ether. They then had the habit of assembling very

early in the spring at particular spots, where they could be seen

in flocks, chattering, sometimes fighting, bustling and flying

about the trees. The whole affair was evidently considered by
the birds as one of the highest importance. Shortly after the

meeting they all separated, and were then observed by Mr. Fox
and others to be paired for the season. In any district in which

a species does not exist in large numbers, great assemblages

cannot, of ccurse, be held, and the same species may have

* Qnatcd by Hr. T. W. Wood in of Aastralin,* vol. i. pp. 300
, 30i^

tlM * Student,* April, 1870, p. 125. 448, 451. On the ptarmigan, abort
^ Qonld, * H.'indbook to the Birds alluded to, see Llord, ibid. p. 129.
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different habile in different countries. For instance, I have
heard of only one instance, &om Mr. Wedderbnm, of a regular

assemblage of black game in ScotlanH, yet these assemblages
are so well known in Germany and Scandinayia that they have
received special names.

Unpaired Birds,—From the facts now given, we may conclude

that the courtship of birds, belonging to widely different groups,

is often a prolonged, delicate, and troublesome affair. There is

even reason to suspect, improbable as this will at first appear,

that some males and females of the same species, inhabiting the

same district, do not always please each other, and consequently

do not pair. Many accounts have been published of either the

male or female of a pair having been shot, and quickly replaced

by another. This has been observed more frequently with the

magpie than with any other bird, owing perhaps to its conspic-

uous appewance and nest. The illustrious Jenner states that

in Wiltshire one of a pair was daily shot no less than seven

times successively, “ but all to no purpose, for the remaining
“ magpie soon found another mate”; and ihe last pair reared

their young. A new partner is generally found on the succeed-

ing day ;
but Mr. Thompson gives the case of one being replaced

on the evening of the same day. Even after the eggs are hatched,

if one of the old birds is destroyed a mate will often be found ; this

occurred after an interval of two days, in a case recently observed

by one of Sir J, Lubbock's keepers.® The first and most obvious

conjecture is that male magpies must be much more numerous
than females ;

and that in the above cases, as well as in many
others which could be given, the males alone had been killed.

This apparently holds good in some instances, for the game-
keepers in Delamere Forest assured Mr. Fox that the magpies

and carrion-crows which they formerly killed in succession in

large numbers near their nests, were all males ; and they accounted

for this fact by the males being easily killed whilst bringing food

to the sitting females, Macgillivray, however, gives, on the

authority of an excellent observer, on instance of three magpies

successively killed on the same nest, which were all females ; and

another case of six magpies successively killed whilst sitting on

the same eggs, which renders it probable that most of them were

females
;
though, as I hear from Mr. Fox, the male will sit on the

eggs when the female is killed.

Sir J. Lubbock's gamekeeper has repeatedly shot, but how
often he could not say, one of a pair ofjxjs (Oarndas glandarius^

* On magpies, Jenner, in ‘ Phil. p. 570. Thomj^n, in * Annals and

Tranfuict.' 1824, p. 21. Macgil- Mag. of Nat. Hist.* rol. riii. 1848,

Uvray, ‘ Hist. Brituk Birds,’ vol. i. p. 494.
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and has noyer failed shortly afterwards to find the soryivoz

re-matched. Mr. Fox, Mr. F. Bond, and others have shot one ol

a pair of carrion-crows (JJorvm coronet but the nest was soon

again tenanted by a pair. These birds are rather common; but
the peregrine-falcon {Falco peregrinm) is rare, yet Mr. Thompson
states that in Ireland ** if either an old male or female be ^lled

*'in the breeding-season (not an uncommon circumstance),
** another mate is found within a very few days, so that the
" eyries, notwithstanding such casualties, are sure to turn out

their complement of young.” Mr. Jenner Weir has known the

some thing with the peregrine-falcons at Beachy Head. The
same observer informs mo that tliroe kestrels {Falco tinnunculati),

all males, were killed one after the other whilst attending the

same nest
;
two of these were in mature plumage, but the third

was in the plumage of the previous year. Even with the rare

golden eagle {Aquila chrysaetos), Mr. Birkbeck was assured by a

trustworthy gamekeeper in Scotland, that if one is killed, another

is soon found. So with the white owl (Strix jlammea\ ** the

survivor readily found a mate, and the mischief went on.”

White of Selbome, who gives the case of the owl, adds that

he knew a man, who from believing that partridges when paired

were disturbed by the males fighting, used to shoot them ;
and

though he hod widowed the same female several times,» she

always soon found a fresh partner. This same naturalist ordered

the sparrows, which deprived the house-martins of their nests,

to be shot ;
but the one which was left, “ be it cock or hen,

** presently procured a mate, and so for several times following.”

I could add analogous cases relating to the chaffinch, nightingale,

and redstart. With respect to the latter bird (i'ha nicura ruti-

cilia), a writer expresses much surprise how the sitting female

could so soon have given effectual notice that she was a widow,

for the species was not common in the neighbourhood. Mr.

Jenner Weir has mentioned to me a nearly similar case; at

Blackhcath he never sees or hears the note of the wild bullfinch,

yet when one of his caged males has died, a wild one in the course

of a few days has generally come and perched near the widowed
female, whose call-note is not loud. I will give only one other fact,

on the authority of this same observer
;
one of a pair of starlings

(Stumus vulgaris) was shot in the morning
;
by noon a new

mate was found ; this was again shot, but befdre night the pair

was complete ; so that the disconsolate widow or widower was
thnee consol^ during the same day. Mr. Engleheart also

informs me that he us^ during several years to shoot one of a
p^r of starlings which built in a hole in a house at Blackheath

;

but iiie loss was always immediately repaired. During one
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Reason he kept an account, and found that he had shot thirty-fiye

birds from the same nest; these consisted of both males and
females, but in what proportion he could not say : nevertheless^

after all this destruction, a brood was reared.*

These facts well deserve attention. How is it that there are

birds enough, ready to replace immediately a lost mate of either

sex ? Magpies, jays, carrion-crows, partridges, and some other
birds, are always seen during the spring in pairs, and never by
themselves

; and these offer at first sight the most perplexing
cases. But birds of the same sex, although of course not truly

paired, sometimes live in pairs or in small parties, as is known
to be the case with pigeons and partridges. Birds also sometimes
live in triplets, as has been observed with starlings, carrion-crows,

parrots, and partridges. With partridges two females have been
known to live with one male, and two males with one female.

In all such cases it is probable that the union would be easily

broken
;
and one of the three would readily pair with a widow or

widower. The males of certain birds may occasionally be heard

pouring forth their love-song long after the proper time, shew-
ing that they have either lost or never gained a mate. Death
from accident or disease of one of a pair, would leave the other

free and single
;
and there is reason to l^lieve that female birds

during the breeding-season are especially liable to premature
death. Again, birds which have had their nests destroyed, or

barren pairs, or retarded individuals, would easily be induced to

desert their mates, and would probably be glad to take what
share they could of the pleasures and duties of rearing offspring

although not their own,*^ Such contingencies as these probably

explain most of the foregoing cases.® Nevertheless, it is a strange

• On the peregrine falcon see 1824. In regard to birds living in

Thompson, ‘ Nat. Hist, of Ireland, triplets, 1 owe to Mr. Jenner Weir
Birds.* vol. i. 1849, p. 39. On owls, the c.ases of the starlings and parrots,

sparrows, and partridges see White, and to Mr. Fox, of partridges; on
‘ Nat. Hist, of Selborne,* edit, of carrion-crows, see the * Field,* 1868,

1825, vol. i. p. 139. On the Phocni- p. 415. On various male birds

cura, see Loudon's ^Mag. of Nat. singing after the proper period, see

Hist.* vol. vii. 1834, p. 245. Brehm Kev. L Jenyns, ‘Observations in

(* Thierleben,’ B. iv. s. 991) also Natural History,* 1846, p. 87.

alludes to cases of birds thrice mated • The following case has been

during the same day. given (* The Times,* Aug. 6tb, ldot5)

' See White (‘ Nat. Hist, of Sel- by the Rev. F. 0. Morns, on the

borne,* 1825, vol. i. p. 140) on the authority of the Hon. and Rev. O.

existence, early in the season, of W. Forester. ** The gamekeeper

small coveys of male partridges, of “ here found a hawk's nest this year,

which fact 1 have heard other in- “ with five young ones on it. He
stances. See Jenner, on the retai*dcil ** took four and killed them, but

state of the generative organs in “ left one with its wings clipped as

certain birls, in * Phil. Transact.* “a decoy to destroy the old ones by.
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ftust that within the same district, during the height of the

breedingHseason, there should be so many males and females

always ready to repair the loss of a mated bird. Why do not

sudx spare birds immediately pair together ? HaT6 we not some

reason to suspect, and the suspicion has occurred to Mr. Jenner

Weir^ that as the courtship of birds appears to be in many coses

prolonged and tedious, so It occasionally liappcns that certain

males and females do not succeed during the proper season, in

exciting each other’s love, and consequently do not pair ? This

suspicion will appear somewhat less improbable after we have

seen what strong antipathies and preferences female birds

occasionally evince towards particular males.

Mental Qwilitieft of Birds, and their Taste for the Beautiful,

—

Before we farther discuss the question whether the females

select the more attractive males or accept the first whom they

may encounter, it will be advisable briefly to consider the

mental powers of birds. Their reason is generally, and perhaps

justly, ranked os low
;
yet some facts could be given • leading to

an opposite conclusion. Low powers of reasoning, however, are

compatible, as we see with mankiud, with strong affections,

acute perception, and a taste for the beautiful ; and it is with

these latter qualities that we are here concerned. It has often

been said that parrots become so deeply attached to each other

that when one dies the other pines for a long time
;
but Mr.

Jenner Weir thinks that with most birds the strength of their

affection has been much exaggerated. Nevertheless when one of a

pair in a state of nature has been shot, the survivor has been lieard

for days afterwards uttering a plaintive call
;
and Mr. St. Jolin

gives various facts proving the attachment of mated birds.’"

**They were both shot next day, in

^ the act of feeding the yonng one,

and the keeper thought it waa
** done with. The next day he came
again and found two other chari>

table hawks, who had come with
** an adopted feeling to succour the
^ orphan. These two he killed, and
** then left the nest. On returning
** afterwards he found two more
** charitable indiyfduals on the same
“ errand of mercy. One of these he

killed ; the other he also shot,

^bnt eould not find. No more
^ oame on the like fruitless errand.**

I ana indebted to Prof. Newton
for the frUowing passage from Mr.

Adam’s ^TriTfU of a Naturalist,’

1870, p. 278. Speaking of Japanese

nut-hatches in confinement he says

:

** Instead of the more yielding fruit

“of the yew, which is the usual
“ food of the nut-hatch of Japan, at
“ one time 1 substituted hard hazel-

-nuts. As the bird was unable
“ to crack them, he placed them cue
“ by one in his water-glass, eridently
“ with the notion that they would
“ in time become softer—an interest-

“ing proof of intelligence on the

“part of these birds.**
*• ‘A Tour in Sutherlandshire,

Tol. i. 1849, p. 185. Dr. Duller

says (*fiirds of New Zealand,* 1872,
. 56) that A male King Ix>ry was
filed ; and the female “ fretted and
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Mr. Beimett relates^ that in China after a drake ofthe beantifu]
mandarin Teal had been stolen, the dnck remained disconsolate,
though sedulously courted by another mandarin drake, who dis-

played before her all his charms. After an interval of three
weeks the stolen drake was recovered, and instantly the pair

recognised each other with extreme joy. On the other hand
starlings, as we have seen, may be consoled thrice in the same
day for the loss of their mates. Pigeons have such excellent

local memories, that they have been known to return to their

former homes after an interval of nine months, yet, as I hear
from Mr. Harrison Weir, if a pair which naturally would remain
mated for life be separated for a few weeks during the winter,

and afterwards matched with other birds, the two, when brought
together again, rarely, if ever, recognise each other.

Birds sometimes exhibit benevolent feelings*, they will feed

the deserted young ones even of distinct species, but this perhaps
ought to be considered as a mistaken instinct. They will feed,

as shewn in an earlier part of this work, adult birds of their own
species which have become blind. Mr. Buxton gives a curious

account of a parrot which took care of a frost-bitten and crippled

bird of a distinct species, cleansed her feathers, and defended her

from the attacks of the other parrots which roamed freely about

his garden. It is a still more curious fact that these birds

apparently evince some sympathy for the pleasures of their

fellows. When a pair of cockatoos made a nest in an acacia

tree, ** it was ridiculous to see the extravagant interest taken in

the matter by the others of the same species.’’ These parrots,

also, evinced unbounded curiosity, and clearly had '' the idea of

" property and possession.” “ They have good memories, for in

the Zoological Gardens they have plainlyrecognised their former

masters after an interval of some months.

Birds possess acute powers of observation. Every mated bird,

of course, recognises its fellow. Audubon states that a certain

number of mocking-thrushes {Mimus polyglottus) remain all the

year round in Louisiana, whilst others migrate to the Eastern

States ; these latter, on their return, are instantly recognised,

and always attacked, by their southern brethren. Birds under

confinement distinguish different persons, os is proved by the

strong and permanent antipathy or affection which they shew,

without any apparent cause, towards certain individuals. 1

** Vkoped, refused her food, and died * Acclimatization of Purrota,

* of a broken heart.” oy C. Buxton, M.P. ‘ AnnaU and
** *Wandenag;B in New SouUi Mag. of Nat. Hist.* Nov. 186g, p

Wales,' vol. u. 1834, p. 6*^. 381.
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have heard of nxmiewnwinstaaeoB with^^ partridgea^canarka.

and bullfinohea. Mr. Htiaaey has described in how

extraordinary a manner a tamed partridge recognised everybody

;

and its likes and dislikes were very strong. This bird seemed

«« fond of gay colours, and no new gown or cap ootdd be pnt on
•• without catching his attention.” Mr. Hewitt has described

the habits of some ducks (recently descended from wild birds),

which, at the approach of a strange dog or cat, would rush

headlong into the water, and exhaust themselves in their attempts

to escape ;
but they knew Mr. Hewitt’s own dogs and cats so well,

that they would lie down and bask in the sun close to them.

They always moved away from a strange man, and so they

would from the lady who attended them, if she mode any great

change in her dress. Audulx)n relates that he reared and tamed

a wild turkey which always ran away from any strange dog;

this bird escaped into the woods, and some days afterwards

Audubon saw, as he thought, a wild turkey, and made his dog
chase it ;

but to his astonishment, the bird did not run away,

and the dog, when he came up, did not attack the bird, for they

mutually recognised each other as old friends.**

Mr. Jenner Weir is convinced that birds pay particular atten-

tion to the colours of other birds, sometimes out of jealousy, and
sometimes as a sign of kinship. Thus he turned a reed-bunting

{Emhtriza schcmtculHn), which had acquired its black head-dress,

into his aviary, and the new-comer was not noticed by any bird,

except by a bullfinch, which is likewise black-headed. This

bullfinch was a very quiet bird, and had never before quarrelled

with any of its comrades, including another reed-bunting, which
had not as yet become black-head^ : but the reed-bunting with

a black head was so unmercifully treated, that it had to be

removed. Spiza cyanea, during the breeding-season, is ofa bright

blue colour
;
and though generally peaceable, it attacked S, ctns,

which has only the head blue, and completely scalped the

unfortunate bird. Mr. Weir was also obliged to turn out a
robin, as it fiercely attacked all the birds in his aviary with any

red in their plumage, but no other kinds; it actually killed a
red-breasted crossbill, and nearly killed a goldfinch. On the

other hand, he has ob^rved that some birds, when first intro'

duced, fly towards the species which resemble them most in

colour, and settle by their sides.

As male birds display their fine plumage and other ornaments

•* ‘The Zoologist,’ 1847*1048, p. p. .39. Audulon on the wild t^arker

1602. *Ornith. Biography,* rol. i. p. 14.
** Hewitt on wild dneka, ‘Journal On the mocking-thnifh, ibid. voL i

of Horticuiture.’ Jan. 13, 1863, p. 110.
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with BO much care before the females^ it is obyiotisly probable
that these appreciate the beanty of their suitors. It is, however,
difficult to obtain direct evidence of their capacity to appreciate

beauty. When birds gaze at themselves in a looking-^ass (of

which many instances have been recorded) we cannot feel sure
that it is not from jealousy of a supposed rival, though this is not
the conclusion of some obsorvers. In other cases it is difficult to

distinguish between mere curiosity and admiration. It is per-

haps the former feeling which, as stated by Lord Lilford,** attracts

the ruff towards any bright object, so that, in the Ionian Islands,
“ it will dart down to a bright-coloured handkerchief, regardless
“ of repeated shots.” The common lark is drawn down from the

sky, and is caught in large numbers, by a small mirror made to

move and glitter in the sun. Is it admiration or curiosity which
leads the magpie, raven, and some other birds to steal and
secrete bright objects, such as silver articles or jewels ?

Mr. Gk>uld states that certain humming-birds decorate the

outsides of their nests with the utmost taste
;
they instinctively

** fasten thereon beautiful pieces of flat lichen, the larger pieces

in the middle, and the smaller on the part attached to the
" branch. Now and then a pretty feather is intertwined or
” fastened to the outer sides, the stem being always so placed,

that the feather stands out beyond the surface.” The best

evidence, however, of a taste for the beautiful is afforded by the

throe genera ofAustralian bower-birds already mentioned. Their

bowers (see fig. 46, p. 382), where the sexes congregate and play

strange antics, are variously constructed, but what most concerns

us is, that they are decorat^ by the several species in a different

manner. The Satin bower-bird collects gaily-coloured articles,

such as the blue tail-feathers of parrakeets, bleached bones and

shells, which it sticks between the twigs, or arranges at the

entrance. Mr. Gould found in one bower a neatly-worked stone

tomahawk and a slip of blue cotton, evidently procured from a

native encampment. These objects are continually re-arranged,

and carried about by the birds whilst at play. The bower of

the Spotted Iwwer-bird ” is beautifully lined with tall grasses, so

“ disposed that the heads nearly meet, and the decorations are

** very profuse.” Round stones are used to keep the grass-stems

in their proper places, and to make divergent paths leading to

the bow-er. The stones and shells are often brought from a

great distance. The Regent bird, as described by Mr. Ramsay,

ornaments its short bower with bleached land-shells belonging to

five or six species, and with “ berries of various colours, blue, red,

“ and black, which give it when fresh, a very pretty appearanoa

»* Th« ‘ Ibis,* rol. ii. 18S0, p. 344.
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these there were several newly-piokod leaves and
" young shoots of a pinkish colour^ the whole shewing a de*

dded taste for the beautiful/' Well may Mr. Gould say, that
** these highly decorated halls of assembly must be regarded as
** the most wonderful instances of bird-architecture yet dis-
** oovered;" and the taste, as we see, of the several species

certainly differs.^*

Fr^erencefor particular MclUs by the Females,—Having made
these preliminary remarks on the discrimination and taste of

birds, 1 will give all the facts known to me, which bear on the

preference shewn by the female for particular males. It is

certain that distinct species of birds occasionally pair in a state

of nature and produce hybrids. Many instances could be
given: thus Ma^llivray relates how a male blackbird and
female thrush ‘'fell in love with each other/’ and produced
ofGapring/^ Several years ago eighteen cases had been recorded

of the occurrence in Great Britain of hybrids between the black

grouse and pheasant ;
^ but most of these cases may perhaps be

accounted for by solitary birds not finding one of their own
species to pair with. With other birds, as Mr. Jenner Weir has

reason to believe, hybrids are sometimes the result of the casual

intercourse of birds building in close proximity. But these

remarks do not apply to the many recorded instances of tamed
or domestic birds, ^longing to distinct species, which have

become absolutely fiuscinated with each other, although living

with their own species. Thus Waterton^* states that out of a

flock of twenty-three Canada geese, a female paired with a

solitary Bemicle gander, although so different in appearance and
size; and they produced hybrid offspring. A male widgeon
(Mareca penelope), living with females of the same species, has

been known to pair with a pintail duck, Querquedula acuta,

Lloyd describes the remarkable attachment botw^een a shield-

drake (Tadorna vulpanstr) and a common duck. Many od-

** On the ornamented nests of

humnung-birdi, Gould, * Introduc-

tion to the Tro^ilidc/ 1861, p. 19.

On the bower-birds, Gould, * Hand-
book to the Birds of Australia,’

1865, Tol. i. pp. 444-461. Ramsay,

in the < Ibis,’ 1867, p. 456.
** * Hist, of British Birds,’ rol. ii.

p. 92.
»• ‘Zoologist,’ 1853-1854, p.

8946.
*• Watrrtun, 'Essays on Kat.

Bist.’2iid senes, pp. 42 and 117.

For the following statements, see on

the widgeon, London’s ' Mag. of Nat
Hist.* yol. ix. p. 616 ;

L. Lloyd, * Scan-

dinayian Adventures,’ vol. i. 1854,

452. Dixon, 'Ornamental and
mestic Poultry,' p. 137 ;

Hewitt,

in ‘Journal of Horticulture,’ Jan.

13, 1863, p. 40; Bechstein, ‘Stu-
benvogel,’ 1840, s. 230. Mr. J.

Jenner Weir hat lately given me
an ana’ogons case with ^uckt of itrs

species
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ditional instances could be giTen; and the Bey. R S. Dixon
remarks that " those who have kept many difforent species of

geese together, well know what nnaccoontable attachments
“ they are frequently forming, and that they are quite as likely

to pair and rear young with individuals of a race (species)

“ apparently the most alien to themselves, as with their own
“ stock.”

The Bev. W. D. Fox informs me that he possessed at the same
time a pair of Chinese geese (^nser eygnoides), and a common
gander with three geese. The two lots kept quite separate,

until the Chinese gander seduced one of the common geese to

live with him. Moreover, of the young birds hatched from the

eggs of the common geese, only four were pure, the other

eighteen proving hybrids
; so that the Chinese gander seems to

have had prepotent charms over the common gander. I will

give only one other case ; Mr. Hewitt states that a wild duck,

reared in captivity,
**
after breeding a couple of seasons with her

” own mallard, at once shook him off on my placing a male
** Pintail on the water. It was evidently a case of love at first

“ sight, for she swam about the new-comer caressingly^ though

he appeared evidently alarmed and averse to her overtures of
“ affection. From that hour she forgot her old partner. Winter
passed by, and the next spring the Pintail seemed to have

become a convert to her blandishments, for they nested and
“ produced seven or eight young ones.”

What the charm may have been in these several cases, beyond

mere novelty, we cannot even conjecture. Colour, however,

sometimes comes into play ;
for in order to raise hybrids from

the siskin ( Fringilla spinus) and the canary, it is much the best

plan, according to Bechstein, to place birds of the same tint

together. Mr. Jenner 'Weir turned a female canary into his

aviary, where there were male linnets, goldfinches, siskins,

greenfinches, chaflanches, and other birds, in order to see which

she would choose; but there never was any doubt, and the

greenfinch carried the day. They paired and produced hybrid

offspring.

The fact of the female preferring to pair with one male rather

than with another of the same species, is not so likely to excite

attention, as when this occurs, as we have just seen, between

distinct species. The former cases can best be observed with

domesticated or confined birds ;
but these are often pimpered

by high feeding, and sometimes have their instincts vitiated to

an extreme degree. Of this latter fact I could give sufficient

piroofs with pigeons, and especially with fowls, but they cannot

be here related. Vitiated instincts may also account for some
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of the hybrid unions above mentioned ; but in many of those

oases the birds were allowed to range freely over large ponds,

and there is no reason to suppose that they were unnaturally

stimulated by high feeding.

With respect to birds in a state of nature, the first and most

obvious supposition which will occur to every one is that the

female at the proper season accepts the first male whom she

may encounter ;
but she has at least the opportunity for exerting

a choice, as she is almost invariably pursued by many males.

Audubon—and we must remember that he spent a long life in

prowling about the forests of the United States and observing

the birds—does not doubt that the female deliberately chooses

her mate ;
thus, speaking of a woodpecker, he says the hen is

followed by half-a^ozen gay suitors, who continue performing

strange antics, until a marked preference is shewn for one.'*

The female of the red-winged starling (Agelmus phceniceus) is

likewise pursued by several males, " until, becoming fatigued,
** she alights, receives their addresses, and soon makes a choice.**

He describes also how several male night-jars repeatedly plunge

tlirough the air with astonishing rapidity, suddenly turning, and
thus making a singular noise ;

** but no sooner has the female

made her choice, than the other males are driven away.**

With one of the vultures (Cathartes aura) of the United States,

parties of eight, ten, or more males and females assemble on

fallen logs, ** exMbiting the strongest desire to please mutually,**

and after many caresses, each male leads off his partner on the

wing. Audubon likewise carefully observed the wild flocks of

Canada geese {Anser canadensis), and gives a graphic description

of their love-antics; he says that the birds which had been

previously mated “renewed their courtship as early as the
“ month of January, while the others would be contending or
“ coquetting for hours every day, until all seemed satisfied with
“ the choice they had m^e, after which, although they re-

“ mained togethei, any person could easily perceive that they
“ were careful to keep in pairs. I have observed also that the
“ older the birds, the shorter were the preliminaries of their

“ courtship. The bachelors and old maids, whether in regret,

" or not caring to be disturbed by the bustle, quietly moved
“ aside and lay down at some distance from the rest**'^ Many
similar statements with respect to other birds oould be cited

from this some observer.

Turning now to domesticated and confined birds, 1 will

Mnnmence by giving what little I have learnt respecting the

^ Audubon *0:nitholog. Biography, vol. i. pp. 191,349*, vol. il pp. 4%
976; voL Hi. p. 2.
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oourtdhip of fowls. I have received long letters on this subject
from Messrs. Hewitt and Tegetmeier, and almost an essay from
the late Mr. Brent. It will be admitted by every one that these
gentlemen, so well known from their published works, are
careful and experienced observers. They do not believe that
the females prefer certain males on account of the beauty of

their plumage ; but some allowance must be made for the arti-

ficial state under which these birds have long been kept. Mr.
Tegetmeier is convinced that a game-cock, though disfigured by
being dubbed and with his hackles trimmed, would be accepted
as readily os a male retaining all his natural ornaments. Mr.
Brent, however, admits that the beauty of the male probably
aids in exciting the female ; and her acquiescence is necessary.
Mr. Hewitt is convinced that the union is by no means left to

mere chance, for the female almost invariably prefers the most
vigorous, defiant, and mettlesome male; hence it is almost
useless, as he remarks, “ to attempt true breeding if a game-cock
in good health and condition runs the locality, for almost

** every hen on leaving the roosting-place will resort to the
“ game-cock, even though that bird may not actually drive
** away the male of her own variety.” Under ordinary circum-
stances the males and females of the fowl seem to come to a
mutual understanding by means of certain gestures, described

to me by Mr. Brent. But hens will often avoid the officious

attentions of young males. Old hens, and hens of a pugnacious
disposition, as the same writer informs me, dislike strange

males, and will not yield until well beaten into compliance.

Ferguson, however, describes how a quarrelsome hen was
subdued by the gentle courtship of a Shanghai cock.*'

There is reason to l>elieve that pigeons of both sexes prefer

jjairing with birds of the same breed; and dovecot-pigeons

dish’ke all the highly improved breeds.** Mr. Harrison Weir
has lately heard from a trustworthy observer, who keeps blue

pigeons, that these drive away all other coloured varieties, such

as white, red, and yellow ;
and from another observer, ^at a

female dun carrier could not, after repeated trials, be matched

with a black male, but immediately paired with a dun. Again.

Mr. Tegetmeier had a female blue turbit that obstinately

refused to pair with two males of the same breed, which were

successively shut up with her for weeks; but on being let ou^

she would have immediately accepted the first blue dragon that

offered. As she was a valuable bird, she was then shut up for

»' * Rai e and Prire Poultry,’ 1854, Plants under Domesticatloa,* vol. iv

ji. 27. P-
103.

•• • The Viiriation of Aniu'-ds ant
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many weeks with a silver (i.e., very pale blue) male, and at last

mat^ with him. Nevertheless, as a general rule, colour appears

to have little influence on the pairing of pigeons. Mr. Teget*

meier, at my request, stained some of his birds with magenta,

but they were not much noticed by the others.

Female pigeons occasionally feel a strong antipathy towards

certain males, without any assignable cause. Thus MM. Boitord

and Corbi4, whose experience extended over forty-five years,

state : Quand ime fomelle ^prouve de Tantipathie pour un
m&le aveo lequel on veut Taccoupler, malgr^ tous les feux

'' de Tamour, malgr^ Talpiste et le ch^nevis dont on la nourrit
** pour augmenter son ardeur, malgrd un emprisonnement de
**
six mois et mdme d’un an, elle refuse constamment sea

** caresses
;
les avances empress^es, les agaceries, les toumoie-

** mens, les tendres roucoulemens, rien ne pent lui plaire ni

“ Temouvoir ;
gonfl6o, boudeuse, blottie dans im coin de sa

" prison, elle n’en sort que pour boire ct manger, ou pour re-

" pousser avec une esp^ce de rage des oaresses devenues trop pres-

santes.”® On the other hand, Mr. Harrison Weir has himself

observed, and has heard fix>m several breeders, that a female

pigeon will occasionally take a strong fancy for a particular male,

and will desert her own mate for him. Some females, accord-

ing to another experienced observer, Riedel,-* are ofa profligate

disposition, and prefer almost any stranger to their own mate.

Some amorous males, called by our English fanciers ** gay

birds,'' are so successful in their gallantries, that, as Mr. H.

Weir informs me, they must be shut up on account of the

mischief which they cause.

Wild turkeys in the United States, according to Audubon,
*’ sometimes pay their addresses to the domesticated females,

“ and are generally received by them with great pleasure.” So that

these females apparently prefer the wild to their own males.^

Here is a more curious case. Sir B. Heron during many years

kept an account of the habits of the peafowl, which he bred in

large numbers. He states that ** the hens have frequently great

preference to a particular peacock. They were all so fond

of an old pied cock, that one year, when he was confined

though still in view, they were constantly assembled close to

the trellice-walls of his prison, and would not suffer a japanned

** boitard and Corbid, ‘Let ** *Die Taiibenzucht,M824, s. 86.

Pigeoiii, i(c.,* 1824, p. 12. Pro8|»er *• ‘OrD'‘hological Bicgraphy/

Mica* (*Trait4 de Nat.* toI. i. p. 13. Sm to the t&aae effect,

lom. it. 1850, p. 296) ha* bimeelf Dr. Bryant, in * Allen's Maamale aai

nearly similar facts with Birds of Florida/ p. 344.
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" peacock to touch them. On hia being let out in the autumn,
the oldest of the hens instantly courted him, and was success-

" ful in her courtship. Thenext year he was shut up in a stable,
•* and then the hens all courted his rival/' This rival was a
japanned or black-winged peacock, to our eyes a more beautiful

bird than the common kind.

Lichtenstein, who was a good observer and had excellent

opportunities of observation at the Cape of Good Hope, assured
Budolphi that the female widow-bird {Ghera •progne) disowns the
male, when robbed of the long tail-feathers with whicli he is

ornamented during the breeding-season. I presume tliat this

observation must have been made on birds under confinement.*^

Here is an analogous case
;
Dr. Jaeger,“ director of the Zoological

Gardens, of Vienna, states that a male silvor-pheasant, who had
l^n triumphant over all other males and was the accepted
lover of the females, had his ornamental plumage spoiled. Ho
was then immediately superseded by a rival, who got the upper
hand and afterwards led the fiock.

It is a remarkable fact, as shewing how important colour is in

the courtship of birds, that Mr. Boardman, a well-known col-

lector and observer of birds for many years in the Northern

United States, has never in his large experience seen an albino

paired with another bird; yet he has had opportunities of

observing many albinos belonging to several species.** It can

hardly be maintained that albinos in a state of nature are

incapable of breeding, as they can be raised with the greatest

facility under confinement. It appears, therefore, that we must
attribute the fact that they do not pair, to their rejection by
their normally coloured comrades.

Female birds not only exert a choice, but in some few cases

they court the male, or even fight together for his possession.

Sir B. Heron states tliat with peafowl, the first advances are

always made by the female ; something of the same kind takes

place, according to Audubon, with the older females of the wild

turkey. With the capercailzie, the females fit round the male

whilst he is parading at one of the places of assemblage, and

solicit his attention.*' We have seen that a tame wild-duck

*• * Proc. Zool. Soc.* 1835, p. 54. ihre Stellung zu Moial und Re-

The jitpanued pencock is considered Ugion,’ s. 5d.

by Mr. Sclater as a distinct sjiecies, This statement is given by Mi

and has been named Paco ntgri- A. Leith Adams, in his * Field and

pennis; but the evidence seems to Forest Rambles/ 1873, p. 76, and

me to shew that it is only a vaiietv accords with his own experience
^ Rudolphi, ‘Beytrage xur Au- In regard to peafowl, see Sii

thropologie,* 1812, s. 184. R. Heron, ‘ Proc. Zcolog. Soc.* 1835
* Die Darwin'sche Theorie, und p. 54, and ti.»» E. S. Dixom

2 K 2
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seduced an unwilling pintail drake after a long oouriship. Mr.
Bartlett believes that the Lophophorus, like many other gallina-

ceous birds, is nahirally polygamous, but two females cannot be
placed in the same cage with a msde, as they fight so much
together. The following instance of rivalry is more surprising

as it relates to bullfinches, which usually pair for life. Mr.

Jenner Weir introduced a dull-coloured and ugly female into his

aviary, and she immediately attacked another mated female so

unmercifully, that the latter had to be separated. The new
female did all the courtship, and was at last successful, for she

paired with the male; but after a time she met with a just re-

tribution, for, ceasing to be pugnacious, she was replaced by the

old female, and the male then deserted his new and returned to

his old love.

In all ordinary cases the male is so eager that he will accept

any female, and does not, as far as wo can judge, prefer one to

the other ;
but, as wo shall hereafter see, exceptions to this rule

apparently occur in some few groups. With domesticated birds,

I ^ve he^ of only one case of males shewing any preference

for certain females, namely, that of the domestic cock, who,

according to the high authority of Mr. Hewitt, prefers the

younger to the older hens. On the other hand, in effecting

hybrid unions between the male pheasant and common hens,

Mr. Hewitt is convmeed that the pheasant invariably prefers the

older birds. He does not appear to be in the least influenced by

their colour, but “ is most capricious in his attachments

from some inexplicable cause he shews the most determined

aversion to certain hens, which no care on the part of the

breeder can overcome. Mr Hewitt informs me that some hens

are quite unattractive even to the males of their ov n species, so

that they may be kept with several cocks during a whole season,

and not one egg out of forty or fifty will prove fertile. On the

other hand, with the Long-tailed duck (//areldu glacialw), ** it

has been remarked,*' says M Ekstrom, that certain females
" are much more courted than the rest. Frequently, indeedi

one sees an individual surrounded by six or eight amorous
" males.*’ Whether this statement is credible, I know not; but

the native sportsmen shoot these females in order to stuff them
as decoys.®

With respect to female birds feeling a preference for particular

OmameDUl Poultry,’ 1S48, p. 8.

For the turkey, Aadotea, ibid. p. 4.

For the capercailzie, Lloyd, * Game
Bird of Swedeo,* 180/, p. 23.

Mr. Hewitt, quoted in Tegot*
meier’s Poultry Book,* 1866, p. 165.

® Quoted in Lloyd’a * Game Birdf

of Sweden,* p. 845.
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males, we must boar in mind that we can judge of choice being
exerted, only by analogy. If an inhabitant of another planet
were to behold a number of young rustics at a fair courting a
pretty girl, and quc^iiielling about her like birds at one of their
places of assemblage, he would, by the eagerness of the wooers
to please her and to display their finery, infer that she had the
power of choice. Now with birds, the evidence stands thus;

they have acute powers of observaiion, and they seem to have
some taste for the beautiful both in colour and sound. It is

certain that the females occasionally exhibit, from unknown
causes, the strongest antipathies and preferences for particular

males. When the sexes differ in colour or in other ornaments
the males with rare exceptions are the more decorated, either

permanently or temporarily during the breeding-season. They
sedulously display their various ornaments, exert their voices,

and perform strange antics in the presence of the females. Even
well-armed males, who, it might be thought, would altogether

depend for success on the law of battle, are in most cases highl}i

ornamented; and their ornaments have been acquired at the

expense of some loss of power. In other cases ornaments have

been acquired, at the cost of increased risk from birds and
beasts of prey. With various species many individuals of both

sexes congregate at the same spot, and their courtship is a pro-

longed affair. There is even reason to suspect that the males

and females within the same district do not always succeed in

pleasing each other and pairing.

What then are we to conclude from these facts and considera

tions? Does the male parade his charms with so much pomp
and rivalry for no purpose ? Are we not justified in l)elieving

that the female exerts a choice, and that she receives the

addresses of the male who pleases her most ? It is not probable

that she consciously deliberates; but she is most excited or

attracted by the most beautiful, or melodious, or gallant males.

Nor need it be supposed that the female studies each stripe or spot

of colour ; that the peahen, for instance, admires each detail in the

gorgeous train of the peacock—she is probably struck only by

the general effect Nevertheless, after hearing how carefully the

male Argus pheasant displays his elegant primary wing-feathers,

and erects Ids ocellated plumes in the right position for their

lull effect ; or again, how the male goldfinch alternately displays

his gold-bespangled wings, we ought not to feel too sure that the

female does not attend to each detail of beauty. We can judge,

as already remarked, of choice being exerted, only from analogy

;

and the mental powers of birds do not differ fundamentally from

ours. From these various considerations we may conclude that
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the pairing of birds is not loft to chance; but that those males,

which are best able by their various chfurms to please or excite

the female, are under ordinary circumstances accepted. If this

be admitted, there is not much difficulty in understanding how
male birds have gradually acquired their ornamental charactci*s.

All ftniraalfl present individual differences, and as man can

modify his domesticated birds by selecting the individuals

which appear to him the most beautiful, so the habitual or even

occasional preference by the female of the more attractive males

would almost certainly lead to their modification; and such
modifications might in the course of time be augmented to

almost any extent, compatible with the existence of the species.

Variability of Buds, and especially of their Secondary Sexual

Characters.—Variability and inheritance are the foundations for

the work of selection. That domesticated birds have varied

greatly, their variations being inherited, is certain. That birds

in a state of nature have been modified into distinct races is

now universally admitted.'® Variations may bo divided into

two classes ; those which appear to our ignorance to arise spon-

taneously, and those which are directly related to the surrounding

conditions, so that all or nearly all the individuals of the same
species are similarly modified. Cases of the latter kind have

recently l)een observed with care by Mr. J. A. Allen, who shews

According; to Dr. blasitu* (‘ Ibis/

Tol. ii. 1860, p. 297), there are 42.*^

indubitable species of birds which
breed in £nroj>e, besides sixty forms,

which are frequently regarded os

distinct 8})ecies. Of the hotter,

BLimos thinks that only ten are

really doubtful, and that the other

fifty ought to be united with their

nearest allies
;
but this shews that

there must be a consider.ible amount
of variation with some of our Euro-

pean birds. It is aUo an unsettled

point with naturalists, ^%hether

several North American birds ought

to be ranked as ecificaily distinct

from the corresponding European

species. So again many North Ame-
rican forms which until lately were

named as distinct species, are now
considered to be local races.

* Mammals and Birds or East

Florida,' also an * Ornithological Be-

tonnaissance of Kamui'i, Ac. Not-

withstanding the influence of cli-

wtt on the colours of birds, it ia

difficult to account for the dull ot

dark tints of almost all the species

inhabiting certain countries, for

instance, the Galapagos Islands under
the equator, the wide temperate
plains of Patagonia, and, as it ap-

pears, Egypt (see Mr. Hartshorne

ID the * Americiin Naturalist,* 1873,

p. 747). These countries are open,

and afford little shelter to birds;

but it seems doubtfni whether the

absence of brightly coloured species

can be explained on the principle of

protection, for on the Pampas, which
are eijaally o{x*n, though covered

by green grass, and where the bird.i

would be equally exposed to danger,

m.any brill iuut and conspicuously

coloured sf>ecies .ire common. I

have sometimes speculated whether
the prevailing dull tints of the

scenery in the above named countries

may not have affected the apprecia-

tion of bright colours by the biruf

inhabiting them.
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that in the United States many species of birds gradnally become
more strongly coloured in proceeding southward, and more
lightly coloured in proceeding westward to the arid plains of the

interior. Both sexes seem generally to be affected in a like

manner, but sometimes one sex more than the other. This

result is not incompatible with the belief that the colours of

birds are mainly due to the accumulation of successive varia-

tions through sexual selection; for even after the sexes have

teen greatly differentiated, climate might produce an equal

effect on both sexes, or a greater effect on one sex than on the

other, owing to some constitutional difference.

Individual differences between the members of the same

species are admitted by every one to occur under a state of

nature. Sudden and strongly marked variations are rare ;
it is

also doubtful whether if beneficial they would often be preserved

through selection and transmitted to succeeding generations.**

Nevertheless, it may be worth while to give the few cases which

I have been able to collect, relating chiefly to colour,—simple

albinism and melanism being excluded. Mr. Gould is well

known to admit the existence of few varietias, for he esteems

very slight differences as specific; yet he states®* that near

Bogota certain humming-birds belonging to the genus Cynanlhuu

are divided into two or three races or varieties, which differ

from each other in the colouring of the tail—** some having the

whole of the feathers blue, while others have the eight central

" ones tipjxjd with l)eautiful green.” It does not appear that

intermediate gradations have been observed in this or the

following cases. In the males alone of one of the Australian

parrokeets “the thighs in some are scarlet, in others grass-

“ green.” In another parrakeet of the same country “some
“ individuals have the band across the wing-coverts bright-

‘Origin of Sj»€cie»,’ fifth edit.

1869, p. 104. I had always per-

ceived, that FJire and strongly-

marked deviations of structure, dc-

serviug to be called monstrosities,

could seldom be preserved through

natural selection, and that the pre-

servation of even highly-bcneficial

variations would depend to a certain

extent on chance. 1 had also fully

appreciated the importance of mere

individual differences, and this led

me to insist so strongly op the im-

portance of that uncor jious form

of selection by man, which follows

from the preservation of th? most

valued individuals of each breed,

without any intention on his part

to modify the characters of the

breetl. But until I read an able

article in the ‘ North British Re-

view ' (March 1867, p. 289, et seq.')^

which has been of more use to me
th.in .my other Review, I did not

see how great the chances were

ng.iinst the preservation of varia-

tions, whether slight or strongly

pronounced, occurring only m single

individuals.
” ‘ Introduct. to the Trochilids,

p. 102.
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“ yellow, while in others the same part is tinged with red."**

In the United States some few of the males of the Scarlet Tanager
{Taryagra rubra) have " a beautiful transverse band of glowing
** red cm the smaller wing-ooverts;"** but this variation seems

to be somewhat rare, so that its preservation through sexual

selection would follow only under unusually favourable circum-

stances. In Bengal the Honey buzzard (Pe?-7its cnsiata) has

either a email rudimental crest on its head, or none at all : so

slight a difference, however, would not have been worth notice,

had not this same species possessed in Southern India a well-
'' marked occipital crest formed of several graduated feathers.”**

The following case is in some respects more interesting. A
pied variety of the raven, with the head, breast, abdomen, and
parts of the wings and tail-feathers white, is confined to the

Feroe Islands. It is not very rare there, for Graba saw during

his visit from eight to ten living specimens. Although the

characters of this variety are not quite constant, yet it has been

named by several distinguished ornithologists as a distinct

species. The fact of the pied birds lieing pursued and persecuted

with much clamour by the other ravens of the island was the

chief cause which led Brunnich to conclude that they were
specifically distinct; but this is now known to be an error.^®

This case seems analogous to that lately given of albino birds

not pairing from being rejected by their comrades.

In various parts of the northern seas a remarkable variety ol

the common Guillemot (Uria troile) is found; and in Feroe, one

out of every five birds, according to Graba’s estimation, presents

this variation. It is characterise by a pure white ring round

the eye, with a curved narrow white line, an inch and a half in

length, extending back from the ring. This conspicuous cha-

racter has caused the bird to bo ranked by several ornithologists

as a distinct species under the name of U, lacrymans, but it is

now known to be merely a variety. It often pairs with tlio

common kind, yet intermediate gradations have never been seen

;

nor is this surprising, for variations which appear suddenly, are

often, as I have elsewhere shewn, transmitted either unaltered

or not at all We thus see that two distinct forms of the same

species may co-exist in the some district, and we cannot doubt

** Qould, * Handbook to Bird» of Faro,* 1830, s. 51-54. Macgillirrnj,

AuftnUia,’ rol. u. pp. 32 and 68. * HUt. British Birds,* toI. in. p.

•• Audubon, ‘Ornitholog. Bio- 745. ‘IbU,* vol. v. 1S63, p. 409.

graphy,’ 1838, vol. iv. p. 389. ** Graba, ibid. ». 54. Mucgil-

• J^on, ‘ Bird* of India,* vol. i. livray, abid. vol. v. p. 3C7.

p. 108 ; and Mr. Blyth, in * Land * Variation of Aninuib and

aad Water,* 1868, p. 381. Plants under Domestication,* vol. U.

Graba. * Tagaboch Reist nacb p. 92.
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th*t if the one haa possessed any adyantage CTep the other, it

would soon have been multiplied to the exclusion of the latter.

If, for instance, the male pied ravens, instead of being persecuted
by their comrades, had been highly attractive (like the above
pied peacock) to the black female ravens, their numbers would
have rapidly increased. And this would have been a case of

sexual selection.

With respect to the slight individual differences which are
common, in a greater or less degree, to all the members of the
same species, we have every reason to believe that they are by
far the most important for the work of selection. Secondary
sexual characters are eminently liable to vary, both with animals
in a state of nature and under domestication." There is also

reason to believe, as we have seen in our eighth chapter, that

variations are more apt to occur in the male than in the female
sox. All these contingencies are highly favourable for sexual

selection. Whether characters thus acquired are transmitted

to one sex or to both sexes, depends, as we shall see in the

following chapter, on the form of inheritance which prevails.

It is sometimes difficult to form an opinion whether certain

slight differences between the sexes of birds are simply the

result of variability with sexually-limited inheritance, without

the aid of sexual selection, or whether they have been augmented
through this latter process. 1 do not here refer to the many
instances where the male displays splendid colours or other

ornaments, of which the female partakes to a slight degree ;
for

these are almost certainly due to characters primarily acquired by
the male having been more or less transferred to the female. But
what are we to conclude with resiiect to certain birds in which,

for instance, the eyes differ slightly in colour in the two sexes?"

In some cases the eyes differ conspicuously; thus with the

storks of the genus Xenorhynchus, those of the male are bladdsh-

liazcl, whilst those of the females are gamboge-yellow; with

many hombills (Buceros), as I hear from Mr. Blyth,^* the males

liavo intense crimson eyes, and those of the females are white.

In the Buctros hiconiis, the hind margin of the casque and a

stripe on the crest of the beak are black in the male, but not so

in the female. Are we to suppose that these black marks and

the crimson colour of the eyes have been preserved or augmented

through sexual selection in the males ? This is very doubtful

;

** On these points see also * Varia- of a Podica and Oallicrex in ^Ibia,’

tion of Animals and Plants under vol. ii. 1860, p. 206; and voL v.

Domestication,’ vol. i. p. 253 ;
vol, ii. 1863, p. 426.

pp. 73, 75. " See also Jerdon. * Birds m
** See, fer instance, on the iriJes India,’ vol. i. pp. 243-245.
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for Hr. Bartlett shewed me in the Zoological Gardens that the

Inside of the month of this Bnceros is black in the male and

flesh-oolonred in the female; and their external appewnoe or

beanty would not be thus afiected. I observed in Chili that

the iris in the condor, when about a year old, is dark-brown, but

changes at maturity into yellowish-brown in the mole, and into

bright red in the female. The male has also a small, longitu-

dinal, leaden-coloured, fleshy crest or comb. Thecomb of many
gallinaceous birds is highly ornamental, and assumes vivid

colours during the act of courtship ; but what are we to think

of the dull-coloured comb of the condor, which does not appear
to us in the least ornamental ? The same question may be asked

in regard to various other characters, such as the knob on the

base of the beak of the Chinese goose (Anser cygnoides), which is

much larger in the male than in the female. No certain answer

can be given to these questions ; but we ought to be cautious in

assuming that knobs and various fleshy appendages cannot be

attractive to the female, when we remem^r that with savage

races of man various hideous deformities—deep scars on the

face with the flesh raised into protuberances, the septum of

the nose pierced by sticks or bones, holes in the ears and lips

stretched widely open—are all admired as ornamental.

Whether or not unimportant diflerences between the sexes,

such as those just specified, have been preserved through sexual

selection, these diflerences, os well as all others, must primarily

depend on the laws of variation. On the principle of correlated

development, the plumage often varies on difierent parts of the

body, or over the whole body, in the same manner. We see this

well illustrated in certain breeds of the fowl. In all the breeds

the feathers on the neck and loins of the males are elongated,

and are called hackles ; now when both sexes acquire a top-knot,

which is a new character in the genus, the feathers on the head

of the male become hackle-shaped, evidently on the principle of

correlation ; whilst those on the head of the female are of the

ordinary shape. The colour also of the hackles forming the

top-knot of the male, is often correlated with that of the hackles

on the neck and loins, as may be seen by comparing these

feathers in the Golden and Silver-spangled Polish, the Houdans,

and Creve-ccBur breeds. In some natural species we may
observe exactly the same correlation in the colours of these same
feathers, as in the males of the splendid Gold and Amherst
pheasants.

The structure of each individual feather generally causes ai^

•• * Zoology of the Voyage of H.M.S. Beagie,* 1841, p. 6.
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ehange in its colouring to be symmetrical; we see this in the
various la^, spangled, and penciUed breeds of the fowl

; and
on the principle of correlation the feathers over the whole body
are often coloured in the same manner. We are thus enabled
without much trouble to rear breeds with their plumage marked
almost as symmetrically as in natural species. In laced and
spangled fowls the coloured margins of the feathers are abruptly
defined

;
but in a mongrel raised by me from a black Spanish

eock glossed with green, and a white game-hen, all the feathers

were greenish-black, excepting towards their extremities, which
were yellowish-white; but between the white extremities and
the black bases, there was on each feather a symmetrical, curved
zone of dark-brown. In some instances the shaft of the feather

determines the distribution of the tints; thus with the body-
feathers of a mongrel from the same black Spanish cock and a
silver-spangled Polish hen, the shaft, together with a narrow
space on each side, was greenish-black, and this was surrounded
by a regular zone of dark-brown, edged with brownish-white.

In these cases we have feathers symmetrically shaded, like those

which gi^e so much elegance to the plumage of many natural

species. I have also noticed a variety of the common pigeon

with the wing-bars symmetrically zoned with three bright

shades, instead of being simply black on a slaty-blue ground, as

in the parent-species.

In many groups uf birds the plumage is differently coloured

in the several species, yet certain spots, marks, or stripes are

retained by all. Analogous cases occur with the breeds of the

pigeon, which usually retain the two wing-bars, though they

may bo coloured rod, yellow, white, black, or blue, the rest of the

plumage being of some wholly different tint. Here is a more

curious case, in which cert^ marks are retained, though

coloured in a manner almost exactly the opposite of what is

natural ;
the aboriginal pigeon has a blue tail, with the terminal

halves of the outer webs of the two outer tail feathers white
;
now

there is a sub-variety having a white instead of a blue tad, with

precisely that part black which is white in the parent-species.'*’

Ii'ormation and Variability of the Ocelli or tye-Ukt on the

riumofje of Birds,—As no ornaments are more beautiful than the

ocelli on the feathers of various birds, on the hairy coats of some

mammals, on the scales of reptiles and fishes, on the skin d
amphibians, on the wings of many Lepidoptera and other insects,

they deserve to be especially noticed. An ocellus consists of a

spot within a ring of another colour, like the pupil within the

BechitteiD, * Katur^eschichte DfuUchlands,* B. .v. 1795,8. 31, oa a

ttiK faritty of the Monok f igooit.
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iiis, but the central spot is often snrroiinded by additional con*

oentrio 2sones. The ocelli on the tail-coverts of the peacock offer

a familiar example, as well as those on the wings of the peacock-

butterfly (Vanessa). Mr. Trimen has given me a description of

a S. African moth {GyananU ists), alli^ to our Emperor mothf

in which a magnificent ocellus occupies nearly the whole surface

of each hinder wing; it consists of a black centre, including a

semi-transparent crescent-shaped mark, surrounded by successive,

ochre-yellow, black, ochre-yellow, pink, white, pink, brown, and
whitish zones. AJthough we do not know the steps by which

these wonderfully beautiful and complex ornaments have been

developed, the process has probably been a simple one, at least

with insects ; for, as Mr. Trimen writes to mo, “ no chaiuctcrs of

mere marldng or coloration are so unstable in the Lopidoptera
**
as the ocelli, both in number and size.” Mr. Wallace, who

first called my attention to this subject, shewed me a series of*

specimens of our common meadow-brown butterfly {llipparMa

janird) exhibiting numerous gradations from a simple minute
black spot to an elegantly-shaded ocellus. In a S. African

butterfly {Cyllo leda, Linn.), belonging to the same family, the

ocelli are even still more variabla In some specimens (A, fig. 03)

large spaces on the upper surface of the wings are coloured

black, and include irregular white marks
;
and from this state

a complete gradation can be traced into a tolerably perfect

ocellus (A^), and this results from the contraction of the irregular

blotches of colour. In anotlier scries of specimens a gradation

can be followed from excessively minute white dots, surrounded

by a scarcely visible black line (B), into perfectly symmetrical

and large ocelli In cases like these, the development

of a perfect ocellus does not require a long course of x ariation

and selection.

With birds and many other animals, it seems to follow from

the comparison of allied species that circular spots are often

generated by the breaking up and contraction of stripes. In the

Tragopan pheasant faint white lines in the female represent the

beautiful white spots in the male ; and something of the same
kind may be obs^ved in the two sexes of the Argus pheasant.

However this may be, appearances strongly favour the belief that

on the one hand, a dark spot is often formed by the colouring

^ This woodcat h:is beea en- wings of this butterflj, in hii

graved from a beautiful drawing, * Rhopalocera Africs Australis,* p,

most kiodlj made for me by Mr. 186.

Trimen ; see also his description of ** Jerdon, * Birds of India,* val

the wonderful amount of variation iii. p. 517.

in the coloration and shape of in#
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matter being drawn towards a central point from a surrounding
zone, which latter is thus rendered lighter; and, on the other
hand, that a white spot is often formed by the colour being driven
away from a central point, so that it accumulates in a surround-
ing darker zone. In either case an ocellus is the result The
colouring matter seems to be a nearly constant quantity, but is

redistributed, either centripetally or centrifugally. The feathers

A A>

B
Fig 5 !. Cyllo leda, Linn., from a drawing by Mr. Trimen, shewing the extreme

range ot variation in the ocelli.

A. S;>ecimen, from Mauritius, upper B Specimen, from Java, upper surface
surface of fore-wing of hind-wing.

AL Specimen, from >'atai, ditto. Bi. Specimen, from Mauritius, ditto.

of the common guinea-fowl offer a good instance of wliite spots

surrounded by darker zones; and wherever the white spots ore

large and stand near each other, the surrounding dark zones

become confluent. In the same w’ing-feather of the Argus
pheasant dark spots may be seen surrounded by a pale zone,

and white spots hy a dark zone. Thus the formation of an

ocellus in its most elementary state appears to be a simple affair.

By what furtlier steps the more complex ocelli, which are sur-

romuietl by many successive zones of colour, have been generated.

I will not pretend to say. But the zoned feathers of the mongrels

from differently coloured fowls, and the extraordinary variability

of the ocelli on many Lepidoptera, lead us to conclude that their

formation is not a complex process, but depends on some shgbt

laid graduated change in the nnture of the adjoining tissues.
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(hudcAwn of Secondary Scxucd Character8r-~^09MO& of gradation

are important, as shewing lus that highly complex ornaments

may be aoqnir^ by small successiye steps. In order to discovex

the actual steps by which the male of any existing bird has

acquired his magnificent colours or other ornaments, we ought

to behold the long line of his extinct progenitors; but this is

obviously impossible. We may, however, generally gain a clue

by comparing all the species of the same group, if it be a largo

one ;
for some of them will probably retain, at least partially,

traces of their farmer characters. Instep of entering on

tedious details respecting various groups, in which striking

instances of gradation could be given,, it seems the best plan to

take one or two strongly marked cases, for instance that of the

peacock, in order to see if light can be thrown on the steps by

which this bird has become so splendidly decorated. The
peacock is chiefly remarkable from the extraordinary length of his

tail-coverts ;
the tail itself not being much elongated. The barbs

along nearly the whole length of these feathers stand separate or

are decomposed ;
but this is the case with the feathers of many

species, and with some varieties of the domestic fowl and pigeon.

The barbs coalesce towards the extremity of the shaft forming

the oval disc or ocellus, which is certainly one of the most

beautiful objects in the world. It consists of an iridescent, in-

tensely blue, indented centre, surrounded by a rich green zone,

I'lthis by a bre^ coppery-brown zone, and this by five other narrow

zo.^ lies of slightly different iridescent shades. A trifling character

in t {he disc deserves notice ; the barbs, for a space along one of

the o^ncenthc zones are more or loss destitute of their barbules,

60 thal-t^a part of the disc is surrounded by an almost transparent

zone, w^ch gives it a highly finished aspect But 1 have else-

where d<^;8cribed ^ an exactly analogous variation in the hackles

of a sub-^variety of the game-cock, in which the tips, having a

metallic li^istre, *‘aro separated firom the lower part of the

feather by ^a synunetrically shaped transparent zone, composed
" of the nak*^ portions of the barbs.” The lower margin or

base of the di^k-blue centre of the ocellus is deeply indented

on the line of ti^^e shaft The surrounding zones likewise shew
traces, as may ^ seen in the drawing (fig. 54), of indentations,

or rather breaks. These indentations ate common to the Indian

and Javan peacoclu s {Pavo criotatus and P, muticus)

;

and they

seemed to deserve p' n^cular attention, as probably connected

the development^, of the ocellus ;
but for a long time I could

cot conjecture their ma^,aiiing.

f

* Vamtioi. of AsiiimU an. d PUaU noder Domesticatlott, voi. i, {>. 254



u Fralhn of Peacock, abont two-thlrta of natncal aiae, drawn by Mr. Fort.

1onT£^pn»onted by the outcrmort white «»*, confined to the

upper end of the disc.

sub-species of Polyplectron inhabit countries ^ ^
nativelandof the peacock; and they so far

that they are sometimes called peacoek-pheaMute. I^^
formed by Mr. Bartlett that they resemble tte ^^e and fo some of their habite. Durmg the spnng the

rpre“ouTdescribed, strut about before the wnapi^tiFely

“nin^nlniir^ females, expanding and erecting their tail and
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wing-feathers, which are ornamented with numerons ocelli. 1

request the r^er to turn back to the drawing (fig. 51, p. 897)

of a Polyplectron. In P. napdeoniH the ocelli are confined to

the tail and the back is of a rich metallic blue ; in which re-

spects this species approaches the Tava peacock. P. hardvnckii

possesses a peculiar top-knot, which is also somewhat liko

that of the Java peacock. In all the species the ocelli on the

wings and tail are either circular or oval, and consist of a
beautiful, iridescent, greenish-blue or greenish-purple disc, with

a black Ixirdcr. This border in P. chinquu shades into brown,

edged with cream-colour, so that the ocellus is here surrounded

with Tariously shaded, though not bright, concentric zones. The
unusual length of the tail-coverts is another remarkable character

in Folyplectron ;
for in some of the species they are half, and in

others two-thirds as long as the true tail-feathers. The tail-

ooverts are ooellated as in the peacock. Thus the several species

of Folyplectron manifestly make a graduated approach to the

peacock in the length of ^eir tail-coverts, in the zoning of the

ocelli, and in some other characters.

Notwithstanding this approach, the first species of Folyplectron

which I examined almost made me give up the search ; for I

found not only that the true tail-feathers, which in the peacock

are quite plain, were ornamented with ocelli, but that the ocelli

on all the feathers differed fiindamentally from those of tlie

peacock, in there being two on the same feather (fig. 65), one on
each side of the shaft. Hence I concluded that the early pro-

genitors of the peacock could not have resembled a Folyplectron.

But on continuing my search, 1 observed that in some of the

species the two ocelli stood very near each other
;
that in the

tikil-feathers of P. hardwickii they touched each other; and.

finally, that on the tail-coverts of same species as well as of

P. malaccense (fig. 56) they were actually confluent As the

central part alone is confluent, an indentation is left at both the

upper and lower ends
;
and the surrounding coloured zones are

likewise indented. A single ocellus is thus formed on each tail-

covert, though still plainly betraying its double origin. Theso

confluent ocelli differ from the single ocelli of the peacock in^

having an iiidentation at both ends, instead of only at the lower

or basal end. The explanation, however, of this difference is

not difficult; in some species of Folyplectron the two oval

ocelli on the same feather stand parallel to each other ; in other

species (as in P. chinquu) they converge towards one end ; now
the par^ confluence of two convergent ocelli would manifestly

leave a much deeper indentatimi at the divergent tlian at the

mveegent end. It is also manifest that if the convergence were
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strongly pronounced and the confluence complete, the indentation

at the convergent end would tend to disappear.

The tail-feathers in both species ^
of peacock are entirely destitute

of ocelli, and this apparently is

related to their being covered up
and concealed by the long tail-

coverts. In this respect they

differ remarkably from the tail-

feathers of Polyplectron, which
in most of the species are or-

namented with larger ocelli than
those on the tail-coverts. Hence
I was led carefully to examine the

tail-feathers of the several species,

in order to discover whether their

ocelli shewed any tendency to dis-

appear; and to my great satis-

faction, this appeared to be so.

The central tail-feathers of 1\
napdeonis have the two ocelli on
each side of the shaft perfectly

developed ;
but the inner ocellus

l)ecomes less and less conspicuous

on the more exterior tail-feathers.

Fijf. 55. Part of a tail-covort of Poly,

pit ctron chmquis, with the tw® ocelli

of nat. size.

until a mere shadow or rudiment

is left on the inner side of the

outermost feather. Again, in F,

malacceiise, the ocelli on the tail-

coverts are, as we have seen,

confluent ; and these feathers are

of unusual length, Ixjing two-

thirds of the length of the tail-

feathers, so that in both these

respects they approach the tail-

eoverts of the peacock. Now in

F, malaccense the two central tail-

feathers alone are ornamentcHl,

each with two brightly-coloured

ocelli, the inner ocellus having

completely disappeared IVom all

the other tail-feathers. Conse-

Fip 56 Part of a tail-covert of Poly-

plectroii nialacceme, with the two

ocelli, partially confluent, of nat. size.

quently the tail-coverts and tail-feathers of this species of Poly-

plectron make a near approach in structure and ornamentation

to tho corresponding feathers of tlie peacock.
2 F
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Ab &r, thoo^ as gradation throws light on the stens by which
the mag^oent train of the peacock has been acquired, hardly

anything more is needed. If we picture to onrselyes a progeni-

tor of the peacock in an almost exactly intermediate condition

between the existing peacock, with his enormously elongated

tail-coverts, ornamented with single ocelli, and an ordhiary

gallinaceous bird with short tail-coverts, merely spotted with

some colour, we shall see a bird allied to Polyplectron—that is,

with tail-ooverts, capable of erection and expansion, ornamented
with two partially confluent ocelli, and long enough almost to

conceal the tail-feathers, the latter having already partially lost

their ocelli The indentation of the central disc and of tho

surrounding zones of the ocellus, in both species of peacock,

speaks plainly in favour of this view, and is otherwise in-

explicable. The males of Polyplectron are no doubt beautiful

birds, but their beauty, when viewed from a little distance,

cannot be compared with that of the peacock. Many female

progenitors of the peacock must, during a long line of descent,

have appreciated this superiority
;
for they have unconsciously,

by the continued preference of the most beautiful males, render^
the peacock the most splendid of living birds.

Argtis phmmnt ,—Another excellent case for investigation is

offered by tho ocelli on the wing-fcathcrs of the Argus pheasant,

which are shaded in so wonderful a manner os to resemble balls

lying loose within sockets, and consequently differ from ordinary

ocelli No one, I presume, will attribute the shading, which has
excited the admiration of many experienced artists, to chance
—to the fortuitous concourse of atoms of colouring matter.

That these ornaments should have been formed through the

selection of many successive variations, not one of which was
originally intended to produce the ball-and-socket effect, seems
as incredible, as that one of Baphaers Madonnas should have
been formed by the selection of chance daubs of paint made by a

long succession of young artists, not one of whom intended at

first to draw the human figure. In order to discover how tho

ocelli have been developed, we cannot look to a long lino ot

progenitors, nor to many closely-allied forms, for such do not

now exist But fortunately the several feathers on the wing
suffice to give us a clue to the problem, and they prove to de-

monstration that a gradation is at least possible from a more
spot to a finished ball-and-socket ocellua

The wing-feathers, bearing the ocelli, are covered with dark
stripes (fig. 57) or with rows of dark spots (fig. 59), each stripe

or row of spots running obliquely down the outer side of thi
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shaft to one of the ocelli The spots are generally elongated in a
line transverse to the row in which they stand. They often

become confluent, either in the line of the row—and then they

form a longitudinal stripe—or transversely, that is, with the

spots in the adjoining

rows, and then tliey

form transverse stripes.

A spot sometimes

breaks up into smaller

spots, which still stand

in their proper places.

It will Ixj convenient

first to describe a per-

fect ball - and - socket

ocellus. This consists

of an intensely black

circular ring, surround-

ing a space shaded so

as exactly to resemble

a ball. The figure hero

given has been ad-

mirably drawn by Mr.

Ford and well engraved,
but a woodcut cannot

exhibit the exquisite

shading of the original.

The ring is almost

always slightly broken

or interrupted (see fig.

57) at a point in the

upper half, a little to

the right of, and alx>vo

the white shade on the

enclosed ball ;
it is also

sometimes broken to-

wards the base on the

r.irt of secondary winR-foathcr of Arijiis

uhcavant. shexMiig t^^o ocelli, a and 6

A. 15, C, I), Jtc . are dark stnpcs runumg oblnieely

cow n, each to an ikt- llu?.

[Much of the web on l>itb sides, especially to the

kit of the shaft, has Ux n tut off.]

right hand. These . . i

little breaks have an important meaning, ihe ring

much thickened, with the cdRcs ill-dcfinod towanls ttie

hand upper corner, the feather being held erect, in e ^ -

tion in which it is here drawn. Beneath this thickened part

there is on the surface of the hall an oblique almost

mark, which shades off downwards into a ]^le-leaden

this into yellowish and brown tints, which insensibly become

^ 2 r 2
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darker and darker towards the lower port of the ball It is this

shadiDg which gives so admirably the effect of light shining on
a oonyex surface. If one of the balls bo examined, it will be seen

that the lower part is of a brown tint and is indistinctly sepa-

rated by a curved oblique line from the upper part, which is

yellower and more leaden
;
this curved oblique line runs at right

angles to the longer axis of the white patch of light, and indeed

of all the shading
;
but this difference in colour, which cannot

of course be shewn in the woodcut, docs not in the least interfere

with the perfect shading of the ball. It should be particularly

observed that each ocellus stands in obvious connection either

with a dark stripe, or with a longitudinal row' of dark spots, for

both occur indifferently on the same feather. Thus in fig. 57 stripe

A runs to ocellus a ; B runs to ocellus h

;

stripe C is broken in

the upper part, and runs down to the next succeeding ocellus,

not represented in the wood-

cut
;

L) to the next lower one,

and ro with the stripes E
and F. Lastly, the several

ocelli arc separated from each

other by a pale surface Ixjar-

ing irregular black marks,

I will next describe the

other extreme of the series,

namely, the first trace of

an ocellus. The short se-

condary wing- feather (fig,

58), nearest to the body,

is marked like the other

feathers, wdth oblique, lon-

gitudinal, rather irregular,

rows of very dark spots.

The basal spot, or that near-

est the shaft, in the five lower

rows (excluding the lowest

one) is a little larger than

the other spots cf the same

row, and a little more elon-

gated in a transverse direc-

tion. It differs also from the other spots by Ixjing bordered

jii its upper side with some dull fulvous shading. But this

spot is not in any way more remarkable than those on the

plumage of many birds, and might easily bo overlooked. The
part higher does not differ at all Ihim the upper ones in

Fig. 58. KdAal part of tb** awrondary-^ ing

feather, luareft to the body.
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the same row. The larger basal spots occupy exactly the same
relative position on these feathers, as do the perfect ocelli on
the longer wing-feathers.

By looking to the next two or three succeeding wing-feathers,

an absolutely insensible gradation can be traced from one ofthe

last-described basal spots, together with the next higher one in

the same row, to a curious ornament, which cannot be called an

ocellus, and which I will name, from the want of a better term^

an “ elliptic ornament.” These are shewn in the accompanying

figure (fig. 59). We here see several oblique rows, A, B, C, D,

A. B c

PiK. 69. Portion of one of the Becondary wing feathPT^ neat to the body, shc^ng^
^Mailed elliptic ornaments. The right-hand figure is given merely as a diagram

for the sake of the letters of reference.

A, (?, C, I>, &c. Bows of epots running

down to and lomiing the elliptic

ornaments.
l>. Lowest spot or mark in row B.

c. The next succeeding spot or mark in

the ‘same row.

d. Apparently a broken prolongation of

the spot c in the same row B-

&c. fsee the lettered diagram on the right hand), of dark s^ts

of the usual eharaetcr. Each row of spots runs down to and is

connected with one of the elliptic ornaments m exactly the

same manner as each stripe in fig. 57 runs ^ “
connected with, one of the ball-and-^ket ocelli. S

any one row, for instance, B, in fig- the lowest ( )

thicker and considerably longer than the
^

its left extremity pointed and curved upwards. Thisblack mark
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is abruptly bordered on its upper side by a rather broad space of

richly shaded tints, beginning with a narrow brown zone, which

passes into orange, and this into a pale leaden tint, with the end
towards the shaft much paler. These shaded tints together fill up
the whole inner space of the elliptic ornament. The mark (h)

corresponds in every respect with the basal shaded spot of the

simple feather described in the last paragraph (fig. 58), but is

more highly developed and more brightly coloured. Above and to

the right of tliis spot (b fig. 59), with its bright shading, there is

a Jong narrow, black mark (c), belonging to the same row, and
which is arched a little downwards so as to face (/>). This mark
is sometimes broken into two portions. It is also narrowly edged
on tlie lower side with a fulvous tint. To the left of and above
c, in the same oblique direction, but always more or less distinct

from it, there is another black mark (d). This mark is generally

Bub-t^iangular and irregular in shape, but in the one lettered in

the diagram it is unusually narrow, elongated, and regular. It

apj)arently consists of a lateral and broken prolongation of the

mark (c), together with its confluence with a broken and prolonged

part of the next sjxit alxive
;
but I do not feel sure of this. These

three marks, b, c, and d, with the intervening bright shades, form
together the so-oalled elliptic ornament. These ornaments placed

parallel to the shaft, manifestly corresjxind in position with the

ball-and-socket ocelli. Their extremely elegant apjxjaronce can-

not l>c appreciated in the drawing, as the orange and leaden tints,

contrasting so well with the black marks, cannot be shewn.

Between one of the elliptic ornaments and a perfect ball-and-

socket ocellus, the gradation is so perfect that it is scarcely

possible to decide when the latter term ought to be used. The
passage from the one into the other is effected by the elongation

and greater curvature in opposite directions of the lower block

mark (b fig. 59), and more espt*cially of the upper one (c),

together with the contraction of the elongated sulvtriangular or

narrow mark (d), so that at last these three marks become con-

fluent, forming an irregular elliptic ring. This ring is gradually

rendered more and more circular and regular, increasing at the

same time in diameter. I have hero given a drawing (fig. 60)

of the natural size ofon ocellus not as yet quite perfect. The lower

part of the black ring is much more curved tlian is the lower

mark in the elliptic ornament (b fig. 59). The upper part of

the ring consists of two or three separate portions ; and there is

only a trace of the thickening of the portion w*hich forms the

black mark above the white shade. This white shade itself is

not as yet much concentrated; and lieueath it the surface is

brighter coloured than in a perfect ball-and-socket ocellus. Even
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in the most perfect ocelli, traces of the junction of three or four

elongated black marks, by which the ring has been formed, may
often be detected. The irregular sub-triangular or narrow mark
{d fig. 69), manifestly forms, by its

contraction and equalisation, the

thickened portion of the ring above

the white shade on a perfect ball-

and-socket ocellus. The lower part

of the ring is invariably a little

thicker than the other parts (see

fig* 57), and this follows from tho

lower black mark of the elliptic

ornament (h fig. 69) liaving origi-

nally been tliicker than the upper
mark (c). Every step can be fol-

lowed in the process of confluence

and modification
;
and the black

ring which surrounds the ball of

the ocellus is unquestionably formed
by the union and modification of

the three black marks, h, c, d, of

the elliptic ornament. The irre-

gular zigzag black marks between

the successive ocelli (sec again fig. elliptic ornament and the perfect

67) are plainly duo to tho breaking
baii-and-gocket ocellus.

up of the somewhat more regular but similar marks between

tho elliptic ornaments.

The successive steps in the shading of the ball-and-socket

ocelli can be followed out with equal clearness. The brown,

orange, and pale leaden narrow zones, which border the lower

black mark of the elliptic ornament, can be seen gradually to

become more and more softened and shaded into each other,

with the upjxir lighter part towards the left-hand comer ren-

dered still lighter, so as to become almost white, and at the same

time more contracted. But even in the most perfect ball-and-

socket ocelli a slight difference in the tints, though not in the

shading, between the upper and lower jiarts of tho ball can be

perceived, as before noticed ; and the line of separation is oblique,

in the samo direction as the bright-coloured shades of tho

elliptic ornaments. Thus almost every minute detail in the

shape and colouring of tlie ball-and-socket ocelli can be shewn to

follow from gradual changes in the elliptic ornaments ;
and the

development of tlie latter can lie traced by equally small steps

from tho union oftwo almost simple spots, the lower one (fig. 68)

having some dull fulvous shading on its upjier side.
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The extremities of the longer secondary feathers which bear
the perfect ball-and-socket ocelli, are peculiarly ornamented
(fig. 61). The oblique longitudinal stripes suddenly cease

upwards and become confused
; and above this limit the whole
upper end of the feather (a) is

covered with white dots, sur-

rounded by little black rings,

standing on a dark ground.

The oblique stripe belonging to

the uppermost ocellus (6) is

barely represented by a very

short irregular black mark uith

the usual, curved, tranverse base.

As this stripe is thus abruptly

cut off, we can j^erhaps under-

stand from whatjias gone before,

how it is that the upperthickened
part of the ring is here absent ;

for,

as before stated, this thickened

part apparently stands in some
relation with a broken prolonga-

tion from the next higher spot.

From the al^sence of the upper

and tliickened part of the ring,

the uppermost ocellus, though

perfect in all other respects,

appears as if its top had been

obliquely sliced off. It would,

I think, perplex any one, who
believes that the plumage of

the Argus-pheasant was created

as we now see it, to account for

the imperfect condition of the

perfect baii-and-sockt-t ocdii. Uppermost occllus. I should add
a. Omainenti«d upper part. that on tbo Secondary wing-

feather farthest from the body.
wbiu- mark on tbo oumniit of tbe rH tho OCClU STO smaller and
ocelluf here a little too dark.; , - . xi. xi xu

«, Pi rftet ocellus. Icss perfect than on the other

feathers, and have tho upper
part of the ring deficient, as in the case just mentioned. The
imperfectirm here seems to be connected with the fact that the

spots on this feather shew less tendency than usual to become
confluent into stripes

;
they are on tbe contrary, often broken up

into smaller spots, so that two or thr^ rows run down to the

f^ame ocellus.
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There still remains another very curions point, first observed
by Mr. T. W. Wood," which deserves attention. In a photograph,
given me by Mr. Ward, of a specimen mounted as in the act oi

display, it may be seen that on the feathers which are held
perpendicularly, the white marks on the ocelli, representing
light reflected from a convex surface, are at the upper or
further end, that is, are directed upwards ; and the bird whilst
displaying himself on the ground would naturally be illuminated
from above. But here comes the curious point, the outer
feathers are held almost horizontally, and their ocelli ought like-

wise to appear os if illuminated from above, and consequently
the white marks ought to be placed on the upper sides of the

ocelli
;
and wonderful as is the fact they are thus placed ! Hence

the ocelli on the several feathers, though occupying very different

positions with respect to the light, all appear as if illuminated

from above, just as an artist would have shaded them. Never-
theless they are not illuminated from strictly the same point

as they ought to be
;
for the white marks on the ocelli of the

feathers which are held almost horizontally, are placed rather

too much towards the further end
;
that is they are not suffi-

ciently lateral. We have, however, no right to expect absolute

perfection in a part rendered ornamental through sexual selec-

tion, any more than we have in a part modified through natural

selection for real use
;

for instance in that wondrous organ the

human eye. And we know what Helmholtz, the highest authority

in Europe ou the subject, has said about the human eye ; that

if an optician had sold him an instrument so carelessly made, he

would have thought himself fully justified in returning it.“

Wo have now seen that a perfect series can bo followed, from

simple spots to the wonderful ball-and-socket ornaments. Mr.

Gould, who kindly gave me some of these feathers, fully agrees

with mo in the completeness of the gradation. It is obvious

that the stages in development exhibited by the feathers on the

same bird, do not at all necessarily shew us the steps passed

through by the extinct progenitors of the species; but they

probably give us the clue to the actual steps, and they at least

prove to demonstration that a gradation is possible. Bearing in

mind how carefully the male Argus pheasant displays his plumes

before the female, as well as the many facts rendering it probable

that female birds prefer the more attractive males, no one who

admits the agency of sexual selection in any case, will deny that

a simple dark spotwith some fulvous shading might be converted,

through the approximation and modification of two adjoming

•» The ‘Field,* May 28, 1870. Subjects,* Eng. trails. 1873, pp. 218,

• Popular Lectuifp od Scieatific 227, 289, 390.
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together ifith some slight increase ofcolour, into one of the

so-called elliptic ornaments. These latter ornaments have been

shewn to many persons, and all have admitted that they are

beautiful, some thinking them even more so than the ball>«nd-

socket ocelli As the secondary plumes became lengthened

through sexual selection, and as the elliptic ornaments increased

in diameter, their colours apparently became less bright
; and

then the ornamentation of the plumes had to bo gained by an
improvement in the pattern and shading

; and this process was
carried on until the wonderful ball-and-socket ocelli were finally

developed. Thus we can understand—and in no other way as

it seems to me—the present condition and origin of the orna-

ments on the wing-feathers of the Argus pheasant.

From the light afforded by the principle of gradation—^from

what we know of the laws of variation—from the changes which
have taken place in many of our domesticated birds—and, lastly,

from the character (as we shall hereafter see more clearly) of the

immature plumage of young birds—we can sometimes indicate

with a certain amount of confidence, the probable steps by which

the males have acquired their brilliant plumage and various

ornaments
;

yet in many cases we arc involved in complete

darkness. Mr. Gould several years ago pointed out to mo a

humming-bird, the Urosticte henjamiui^ remarkable for the curious

differences between the sexes. The male, besides a splendid

gorget, has greenish-black tail-feathers, with the four central

ones tipped with white ; in the female, as wdth most of the allied

species, the three auUr tail-feathers on each side are tipped with

white, so that the male has the four central, whilst the female

has the six exterior feathers ornamented with white tips. What
makes the case more curious is that, although the colouring of

the tail differs remarkably in both sexes of many kinds of

humming-birds, Mr. Gould does not know a single species, be-

sides the Urosticte, in which the male has the four central

feathers tipped with white.

TheDuke of Argy ll, in commenting on this case," passes over

sexual selection, and asks, Wliat explanation does the law of

" natural selection give of such specific varieties as theseT Ho
answers " nano whatever ;** and I quite agree with him. But
can this be so confidently said of sexual selection ? {Seeing in

how many ways the tail-feathers of humming-birds differ, why
should not the four central feathers have varied in this one

species alone, so as to have acquired white tips ? The variations

may have been gradual, or somewhat abrupt ns in the case

•• * The Rdgo of Uw,’ 1667, p. 247.
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recently given of the humming-birds near Bogota, in which
oertoin individuals alone have the '' central tail-feathers tipped

with beautiful green.” In the female of the Urosticte I

noticed extremely minute or rudimental white tips to the two
outer of the four central black tail-feathers

; so that here wo
have an indication of change of some kind in the plumage of

this species. If we grant the possibility of the central tail-

feathers of themale varying inwMteness, there is nothing strange

in such variations having been sexually selected. The white

tips, together with the small white ear-tufts, certainly add, as

the Duke of Argyll admits, to the beauty of the male; and
whiteness is apparently appreciated by other birds, as may be
inferred from such cases as the snow-white male of the Bell-bird.

The statement made by Sir R. Heron should not be forgotten,

namely, that his peahens, when debarred from access to the pied
peacock, would not unite with any other male, and during that

season produced no offspring. Nor is it strange that variations

in the tail-feathers of the Urosticte should have been specially

selected for the sake of ornament, for the next succeeding genus
in the family takes its name of Metallura from the splendour of

those feathers. We have, moreover, good evidence that humming-
birds take especial pains in displaying their tail-feathers

; Mr.

Belt,®^ after describing the beauty of the Florisuya melhvt/ra, says,

I have seen the female sitting on a branch, and two males
** displaying their charms in front of her. One would shoot up

like a rocket, then suddenly expanding the snow-white tail, like
** an inverted parachute, slowly descend in front of her, turning
“ round gradually to shew off back and front The
** expanded white tail covered more space than all the rest of the
**

bird, and was evidently the grand feature in the performance.

“ Whilst one male was descending, the other would shoot up
^ and come slowly down expanded. The entertainment would
“ end in a fight l>etween the two performers ;

but whether the

“ most beautiful or the most pugnacious was the accepted

“ suitor, I know not.” Mr. Gk)uld, after describing the peculiar

plumage of the Urosticte, adds, “that ornament and variety is

“ the sole object, I have myself but little doubt.”** If this be

admitted, we can perceive that the males which during former

times were decked in the most elegant and novel manner would

have gained an advantage, not in the ordinary struggle for life,

but in rivalry with other males, and would have left a larger

number of offspring to inherit their newly-acquired beauty.

** *The Naturalist in Nicarasna,
»» ‘Introduction to the Trocha-

tf74, p. Ua Ud< 1861, p. 110.
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CHAPTER XV.

BiBDfl

—

continued,

Diicussioa as to why tho males alone of some species, and both sexes of

others, are brightly coloured—On sexually-limited inheritance, as applied

to Tarious structures and to brightly-coloured plumage—Nidihcation in

relation to colour—Loss of nuptial plumage cturing the winter.

\Vk have in this ciiapter to consider, why the females of many
birds have not acquired the same ornaments as the male

; and
why, on the other hand, both sexes of many other birds are

equally, or almost equally, ornamented? In the following

chapter we shall consider the few cases in which the female is

more conspicuously coloured than the male.

In my 'Origin of Species I briefly suggested that the long

tail of the peacock would be inconvenient, and the conspicuous

black colour of the male capercailzie dangerous, to the female

during the period of incubation; and consequently that the

transmission of these characters from the male to the female

ofispring had been checked through natural selection. I still

think that this may have occurred in some few instances : but

after mature reflection on all the facts which 1 have been able to

collect, I am now inclined to believe that when the sexes differ,

the successive variations have generally been from the first

limited in their transmission to the same sex in which they first

arose. Since my remarks appeared, the subject of sexual

coloration has been discussed in some very interesting papers

by Mr. Wallace,^ who believes that in almost all cases the

snccessiye variations tended at first to be transmitted equally

to both sexes; but that the female was saved, through natural

selection, from acquiring the conspicuous colours of the male,

owing to the danger which she would thus have incurred during

incubation.

This view necessitates a tedious discussion on a difficult

point, namely, whether the transmission of a character, which is

at first inherited by both sexes, can be subsequently limited in

its transmission to one sex alone by means of natui^ selection.

We must boar in mind, as shewn in the preliminaiy chapter on
sexual selection, that characters which are limited in tboir

development to one sex are always latent in the other. An

* Poorth editiou, 1866, p. 241. 1867. * Journal of Trsvtl,' toL I
* ^Weptipiiistor Keview,* July, 1868, p. 7:5.
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hnaginary illustration will best aid us in seeing the diflSiTalty of

the case: we may suppose that a fancier wished to make a
breed of pigeons, in which the males alone should be coloured
of a pale blue, whilst the females retained their former slaty

tint. As with pigeons characters of all kinds are usually trans-

mitted to both sexes equally, the fancier would have to try to

convert this latter form of inheritance into sexually-limited

transmission. All that he could do would be to persevere in

selecting every male pigeon which was in the least degree of a
I)aler blue; and the natural result of this process, if steadily

carried on for a long time, and if the pale variations were
strongly inherited or often recurred, would be to make his

whole stock of a lighter blue. But our fancier would be com-
pelled to match, generation after generation, his pale blue males
with slaty females, for he wishes to keep the latter of this

colour. The result would generally be the production either of

a mongrel piebald lot, or more probably the speedy and
complete loss of the pale-blue tint; for the primordial slaty

colour would bo transmitted with prepotent force. Supposing,

however, that some pale-blue males and slaty females were
produced during each successive generation, and were always

crossed together
;
then the slaty females would have, if I may

use the expression, much blue blood in their veins, for their

fathers, grandfathers, &c., will all have been blue birds. Under
these circumstances it is conceivable (though I know of no
distinct facts rendering it probable) that the slaty females might
acquire so strong a latent tendency to pale-blueness, that they

would not destroy this colour in their male offspring, their

female offspring still inheriting the slaty tint If so the desired

end of maldng a breed with the two sexes permanently different

in colour might be gained.

The extreme importance, or rather necessity in the above case

of the desired character, namely, pale-blueness, being present

though in a latent state in the female, so that the male offspring

should not be deteriorated, will be best appreciated as follows

:

the male of Soemmerrings pheasant has a tail thirty-seven

inches in length, whilst that of the female is only eight inches

;

the tail of the male conunon pheasant is about twenty inches,

and that of the female twelve inches long. Now if the female

S<nmmerring pheasant with her ^xort tail were crossed with the

male common pheasant, there can be no doubt that the male

hybrid offspring would have a much longer tail than that of the

pure offspring of the common pheasant. On the other hand, if

the female common pheasant, with a tail much longer than that

of the female Soemmerring pheasant, were crossed with the male



446 The Descent cf Man.

€i iho latter, the male hybrid offspring would have a mnoh
shaiier tail than that of the pure offepring of Soemmerring’f

pheasant*

Onr fancier, in order to make his new breed with the males

of a pale-blue tint, and the females unchanged, would haye to

oontinae selecting the males during many generations; and
each stage of paleness would have to be fixed in the males,

and rendered latent in the females. The task would bo an
extremely difficult one, and has never been tried, but might
possibly be successfully carried out. The chief obstacle would
be the early and complete loss of the pale-blue tint, from the

necessity of reiterated crosses with the slaty female, the latter

not having at first any latent tendency to produce pale-blue

offspring.

On the other hand, if one or two males were to vary ever so

slightly in paleness, and the variations were from the first

limited in their transmission to the male sex, the task of making
a new breed of the desired kind would l)e easy, for such males

would simply have to be selected and matched with ordinary

females. An analogous cose has actually occurred, for there aro

breeds of the pigeon in Belgium^ in which the males alone aro

marked with black stri». So again Mr. Tegetmeier has recently

shewn* that dragons not rarely produce silver-coloured birds,

which are almost always hens; and he himself ha.s bred ten

inch females. It is on the other hand a very unusual event

when a silver male is produced; so that nothing would be

easier, if desired, than to make a breed of dragons with blue

males and silver females. This tendency is indeed so strong

that when Mr. Tegetmeier at last got a silver male and matchecl

him with one of the silver females, he expected to get a breed

with both sexes thus coloured; he was however disappointed,

for the young male reverted to the blue colour of his grand-

fiither, the young female alone being silver. No doubt with

patience this tendency to reversion in the males, reared from an

occasional silver male matched with a silver hen, miglit bo

eliminated, and then both sexes would be coloured alike ; and

this very process has been followed with success by Mr.

Esquilant in the case of silver turbits.

With fowls, variations of colour, limited in their transmis-

sion to the x^e sex, habitually occur. When this form of

* Temminck layt that the tail of

the female Phtukmm Scemmerringii

M only aiz inchea long, ‘Planches

celori^ea,* vol. v. 1838, pp. 487 and
4S8 : the meaanrementa above given

were wade Ut me by Hr. Sclater.

For the common pheasant, se*

Macgillivray, ‘Hist. Brit. Birds,'

vol. i. pp. 118-121.
* Dr. Chapuis, ‘Le Pigeon Voyar

gear Beige,* 1865, p. 87.
* The ‘ Field,' Sept. 1872.
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inheritance preTails, it might well happen that some of the
BnooeasiTO variations would be transfen^ to the female, who
would then slightly resemble the male, as actually occurs in

some breeds. Or again, the greater number, but not all, of the
successive steps might be transferred to both sexes, and the
female would then closely resemble the male. There can hardly
be a doubt that this is the cause of the male pouter pigeon
having a somewhat larger crop, and of the male carrier pigeon
having somewhat larger wattles, than their respective females

;

for fanciers have not selected one sex more than the other, and
have had no wish that these characters should be more strongly

displayed in the male than in the female, yet this is the case

with both breeds.

The same process would have to be followed, and the same
difficulties encountered, if it were desired to make a breed with

the females alone of some new colour.

Lastly, our fancier might wish to make a breed with the two
sexes difiering from each other, and both from the parent-

species. Here the difficulty would be extreme, unless the suc-

cessive variations were from the first sexually limited on both
sides, and then there would be no difficulty. We see this with

the fowl
;
thus the two sexes of the pencilled Hamburghs differ

greatly from each other, and from the two sexes of the abori-

ginal Oailus hankiva

;

and both are now kept constant to their

standard of excellence by continued selection, which would be
impossible unless the distinctive characters of both were limited

in their transmission. The Spanish fowl offers a more curious

case
;
the male has an immense comb, but some of the successive

variations, by the accumulation of which it was acquired, appear

to have l>ecn transferred to the female
;
for she has a comb many

times larger than that of the females of the parent-species. But
the comb of the female differs in one respect from that of the

male, for it is apt to lop over; and within a recent period it has

»3on ordered by the fancy that this should always be the case,

and success has quickly followed the order. Now the lopping of

the comb must be sexually limited in its transmission, otherwise

it would prevent the comb of the male from being perfectly

upright, which would be abhorrent to every fancier. On the

other hand, the uprightness of the comb in the male must
likewise be a sexually-limited character, otherwise it would

prevent the comb of the female from lopping over.

From the foregoing illustrations, we see that even with almost

unlimited time at command, it would be an extremely difficult

and complex, perhaps an impossiHe process, to change one form

of transmission into the other through sdectioiL Therefim^
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without distinct evidence in each case, 1 am unwilling to admit
that this has been effected in natural species. On the other

hand, by means of successive variations, which were from the

first sexually limited in their transmission, there would not be

the least difficulty in rendering a male bird widely different in

colour or in any other character from the female; the latter

being left unaltered, or slightly altered, or specially modified for

the eake of protection.

As bright colours are of service to the males in their rivalry

with other males, such colours would be selected, whether or

not they were transmitted exclusively to the same sex. Conse-

quently the females might be expected often to partake of the

brightness of the males to a greater or less degree; and this

occurs with a host of species. If all the successive variations

were transmitted equally to both sexes, the females would be

indistinguishable from the males; and tUs likewise occurs with

ixiivny birds. If, however, dull colours were of high importance

for the safety of the female during incubation, as with many
ground birds, the females which varied in brightness, or which

received ihrough inheritance from the males any marked ac-

cession of brightness, would sooner or later be destroyed. But
the tendency in the males to continue for an indefinite period

transmitting to their female offspring their own brightness,

would have to be eliminated by a change in the form of in-

heritance; and this, as shewn by our previous illustration,

would be extremely ^fficult. The more probable result of the

long-continued destruction of the more brightly-coloured females,

supposing the equal form of transmission to prevail, would be

the lessening or annihilation of the bright colours of the males,

owing to their continual crossing with the duller females. It

would be tedious to follow out all the other possible results;

but I may remind the reader that if sexually-limited variations

in brightness occurred in the females, even if they were not in

the least injurious to them and consequently were not elimi-

nated, yet they would not be favoured or selected, for the male

usually accepts any female, and does not select tho more at-

tractive individuals; consequently these variations would be

/fable to bo lost, and would have little influence on the character

of the race; and this will aid in accounting for the females being

commonly duller-coloured than the males.

In the eighth cliapter instances were given, to which many
might here be added, of variations occurring at various ages, and
inherited at the corresponding ago. It was also shewn that va*

riations which occur late in life aro commonly transmitted to the

same sox in which they first appear; whilst variations occurring



Chap. XV. Birds—Dnelopment of Spurs. 449

Mirly in life are apt to be transmitted to both sexes; not that all

Ihe cases of sexually-limited transmission can thus be accounted
for. It was further shewn that if a male bird varied by be-
coming brighter whilst young, such variations would bo of no
service until the age for reproduction had arrived, and there
was competition between rival males. But in the case of birds
living on 'the ground and commonly in need of the protection of
dull colours, bright tints would be far more dangerous to the
young and inexperienced, than to the adult males. Conse-
quently the males which varied in brightness whilst young
would suffer much destruction and be eliminated through
natural selection

;
on the other hand, the males which varied in

this manner when nearly mature, notwithstanding that they
were exposed to some additional danger, might survive, and
from being favoured through sexual selection, would procreate
their kind. As a relation often exists between the period of

variation and the form of transmission, if the bright-coloured

young males were destroyed and the mature ones were suc-
cessful in their courtship, the males alone would acquire bril-

li.aiit colours and would transmit them exclusively to their

male offspring. But I by no means wish to maintain that the

influence of age on the form of transmission, is the sole cause of

the great diflcrcnce in brilliancy between the sexes of many
birds.

When the sexes of birds differ in colour, it is interesting to

determine whether the males alone have been modified by sexual

selection, the females having been left unchanged, or only partially

and indirectly thus changed
;
or whether the females have been

specially modified through natural selection for the sake of pro-

tection. I will therefore discuss this question at some length,

even more fully than its intrinsic importance deserves
;
for various

curious collateral points may thus be conveniently considered.

Before we enter on the subject of colour, more especially in

reference to Mr. Wallace’s conclusions, it may be usefiil to

discuss some other sexual differences under a similar point of

view. A breed of fowls formerly existed in Glermany ® in which

the hens were furnished with spurs ;
they were good layers, but

they so greatly disturbed their nests with their spurs that they

could not be allowed to sit on their own eggs. Hence at one time

it appeared to me probable that with the females of the wild

Gallinacem the development of spurs had been checked through

natural selection, from the injury thus caused to their nests.

This seemed all the more probable, as wing-spurs, which would

not be injurious during incubation, are often as well-developed

• Bechstein, * Naturgesch. Deutichlando,* 1793, B. iii. t. 339.

2 a
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m the female as in the male; thongh in not a few cases they are
rather larger in the male. When the male is furnished with
log-spurs the female almost always exhibits rudiments of them,—^the rudiment sometimes consisting of a mere scale, as in

Qallus. Hence it might be argued that the females had abori-

ginally been furnished with well-developed spurs, but that these

had subsequently been lost through disuse or natural selection.

But if this view be admitted, it would have to bo extended to

innumerable other cases; and it implies that the female pro-

genitors of the existing spur-bearing species were once encum-
bered with an injurious appendage.

In some few genera and species, as in Galloperdix, Acomus,
and the Javan peacock (Pavo muticus), tlie females, as well as

the males, possess well-developed leg-spurs. Are we to infer from

this fact, that they construct a different sort of nest from that

made by their nearest allies, and not liable to bo injured by their

spurs
;
so that the spurs have not been removed. Or aie wo to

suppose that the females of thc.so several species especially require

spurs for their defence ? It is a more probable conclusion that

both the presence and absence of sjuirs in the females result

from different laws of inheritance having prevailed, indepen-

dently of natural selection. With the many females in which

spurs appear as rudiments, wo may conclude that some few of

the successive variations, through which they were developed in

the males, occurred very early in life, and were consequently

transferred to the females. In the other and much rarer cases,

in which the females possess fully developed spurs, we may
conclude that all the successive variations were transferred to

them; and that they gradually acquired and inherited the habit

of not disturbing their nests.

The vocal organs and the feathers variously-modified for pro-

ducing sound, as well as the proper instincts for using them,

often differ in the two sexes, but are sometimes the same in both.

Can such differences be accounted for by the males having

acquired these organs and instincts, whilst the females have

been saved from inheriting them, on account of the danger to

which they would have been exposed by attracting the attention

of birds or beasts of prey ? This does not seem to mo probable^

when we think of the multitude of birds which with impunity

gladden the country with their voices during the spring.'^ It is

7 Daines Barrington, however, mbation. He adds, that a similar

thought it probable (* Phil. Transact.' view may possibly account for the

1778, p. 164) that few female birds inferiority of the fem.'ile to the

because the talent wonld have male in plumage,

hiia dasgerous to them during in-
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a safer oonclusioii that, as Tocal and instrumental organs are of

special service only to the males during their courtship, these

organs were developed through sexual selection and their con-

stant use in that sex alone—the successive variations and the

effects of use having been from the first more or less limited in

transmission to the male offspring.

Many analogous cases could be adduced ; those for instance of

the plumes on the head being generally longer in the male than

in the female, sometimes of equal length in both sexes, and

occasionally a^ent in the female,—these several cases occuring

in the same group of birds. It would be difficult to account for

such a difference between the sexes by the female having been

benefited by possessing a slightly shorter crest than the male,

and its consequent diminution or complete suppression through

natural selection. But I will take a more favourable case,

namely the length of the tail. The long train of the peacock

would have been not only inconvenient but dangerous to the

peahen during the period of incubation and whilst accompany-

ing her young. Hence there is not the least a priori improba-

bility in the development of her tail having been checked

through natural selection. But the females of various phea-

sants, which apparently are exposed on their open nests to as

much danger as the peahen, have tails of considerable length.

The females as well as the males of the Menura superha have

long tails, and they build a domed nest, which is a great

anomaly in so large a bird. Naturalists have wondered how the

female Menura could manage her tail during incubation ; but it

is now known ® that she “ enters the nest head first, and then
** turns round with her tail sometimes over her back, but more
" often bent round by her side. Thus in time the tail becomes

“ quite askew, and is a tolerable guide to the length of time the

bird has been sitting.” Both sexes of an Australian kingfisher

{Tanysiptera sylvia) have the middle tail-feathers greatly length-

ened, and the female makes her nest in a hole
;
and as 1 am

informed by Mr. R. B. Sharpe these feathers become much

crumpled during incubation.

In these two latter cases the great length of the taihli^thers

must be in some degree inconvenient to the female ^
and as in both

species the tail-feathers of the female are somewhat shorter than

those of the male, it might be argued that their full development

had been prevented through natural selection. But if the

development of the tail of the peahen had been checked only

when it became inconveniently or dangerously great, she would

bc^ve retained a much longer tail than she actually possesses

:

• Jlr. Ramsay, in * Proc. Zoolog. Soc.* 1868, p. 50.

2 o 2
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for her tail is not nearly so long, relatively to the size of hor

body, as that of many female pheasants, nor longer than that

of me female turkey. It must also be borne in mind, that in

accordance with this view as soon as the tail of the peahen

became dangerously long, and its development was consequently

checked, she would have continually reacted on her male pro-

geny, and thus have prevented the peacock from acquiring his

present magnificent train. We may therefore infer that the

length of the tail in the peacock and its shortness in the pea-

hen are the result of the requisite variations in the male having

been from the first transmitted to the male offspring alone.

We are led to a nearly similar conclusion with respect to the

length of the tail in the various species of pheasants. In the Eared
pheasant {Crossoptilon auritum) the tail is of equal length in both

sexes, namely, sixteen or seventeen inches ; in the common phea-

sant it is about twenty inches long in the male and twelve in the

female
;

in Soemmerring's pheasant, thirty-seven inches in the

male and only eight in the female
; and lastly in Reeve’s phea-

sant it is sometimes actually seventy-two inches long in the male

and sixteen in the female. Thus in the several species, the tail ol

the female differs much in length, irrespectively of that of the

male
;
and this can be accounted for, as it seems to me, with

much more probability, by the laws of inheritance,—that is by
the successive variations having been from the first more or less

closely limited in their transmission to the male sex, than by the

agency of natural selection, resulting from the length of tail being

more or less injurious to the females of these several allied species.

We may now consider Mr. Wallace’s arguments in regard to

the sexual coloration of birds. He believes that the bright tints

originally acquired through sexual selection by the males, would
in all, or almost all cases, have been transmitted to the females,

unless the transference had been checked through natural selec-

tion. I may here remind the reader that various facts opposed

to this view have already been given under reptiles, amphibians,

fishes, and lepidoptera. Mr. Wallace rests his belief chiefly,

but not exclusively, as we shall see in the next chapter,

on the following statement,* that when both sexes are coloured

in a very conspicuous manner, the nest is of such a nature

as to conceal the sitting bird; but when there is a marked
contrast of colour between the sexes, the male being gay and

the female dull-coloured, the nest is open and exposes the

sitting bird to view. This coincidence, as far as it goes, cer-

tainly leems to favour the belief that the females which sit cn
•

« Journal of T-*ral/ editadby A. Murray, vol. i. 1868, p. 78,
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open nests hayo been specially modified for the sake of protec-

tion
; but we shall presently see that there is anotlier and more

probable explanation, namely, that conspicuous females have
acquired the instinct of building domed nests oftener than dull-

coloured birds. Mr. Wallace admits that there are, as might
have been expected, some exceptions to his two rules, but it is a
question whether the exceptions are not so numerous as seriously

to invalidate them.

There is in the first place much truth in tho Duke of Argyll’s

remark that a large domed nest is more conspicuous to an
enemy, especially to all tree-haunting carnivorous animals, than
a smaller open nest. Nor must wo forget that with many birds

which build open nests, the male sits on the eggs and aids tho

female in feeding the young : this is the case, for instance, with
Pyranga cestiva^^ one of the most splendid birds in the United
States, the male being vermilion, and the female light brownish-

green. Now if brilliant colours had been extremely dangerous
to birds whilst sitting on their open nests, the males in these

cases would have suffered greatly. It might, however, be of

such paramount importance to the male to be brilliantly coloured,

in order to boat his rivals, that this may have more than com-
pensated some additional danger.

Mr. Wallace admits that with the King-crows (Dicrurus),

Orioles, and Pittidffi, the females are conspicuously coloured,

yet build open nests
;
but he urges that the birds of the first

group are highly pugnacious and could defend themselves
;
that

those of the second group take extreme care in concealing their

open nests, but this does not invariably hold good
;
“ and that

with the birds of the third group the females are brightly

coloured chiefly on the under surface. Besides these cases,

pigeons which are sometimes brightly, and almost always con-

spicuously coloured, and which are notoriously liable to the

attacks of birds of prey, offer a serious exception to the rule, for

they almost always build open and exposed nests. In another

large family, that of the humming-birds, all the species build

open nests, yet with some of the most gorgeous species the sexes

are alike ; and in the majority, the females, though less brilliant

than the males, are brightly coloj^ed. Nor can it be maintained

that all female humming-birds, which are brightly coloured,

escape detection by their tints being green, for some display on

their upper surfaces red, blue, and other colours.^

*• ‘Joamal of Trarel,* edited by ** Jerdon, ‘Birds of India,* voL
A. Murray, Tol. i. 1868, p. 281. II. p. 108. Gocld’s ‘Handbook

Audubon, ‘ Ornifnolcgical Bio- the Birds cf Australia,* vol. i. p. 463.

grapby, roL L p. 233. For instance, the female
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In regard to birds which build in holes or construct domed
nests, other advantages, as Mr. Wallace remarks, besides con-

oeahnent are gained, such as shelter from the rain, greater

warmth, and in hot countries protection from the sun
; so that

it is no valid objection to his view that many birds having both
sexes obscurely coloured build concealed nests.''^ The female

Hom-bill (jBuceros), for instance, of India and Africa is protected

during incubation with extraordinary care, for she plasters up
with her own excrement the orifice of the hole in which she sits

on her eggs, leaving only a small orifice through which the male
feeds her ;

she is thus kept a close prisoner during the whole
period of incubation

;
yet female hom-bills are not more con

spicuously coloured than many other birds of equal size which
build open nests. It is a more serious objection to Mr. Wallace’s

view, as is admitted by him, that in some few groups the males

arc brilliantly coloured and the females obscure, and yet the

latter hatch their eggs in domed nests. This is the case with the

Grallinae of Australia, the Superb Warblers (Maluridm) of the

same country, the Sun-birds (Nectarinifie), and with several of

the Australian Honey-suckers or Meliphagidas.”

If we look to the birds of England we shall see that there is no
close and general relation between the colours of the female and
the nature of the nest which is constructed. About forty of our

British birds (excluding those of large size which could defend

themselves) build in holes in banks, rocks, or trees, or construct

domed nests. If we take the colours of the female goldfinch,

bullfinch, or blackbird, as a standard of the degree of con-

spicuousness, which is not highly dangerous to the sitting

female, then out of the alx)ve forty birds, the females of only

twelve can be considered as conspicuous to a dangerous degree.

iomencL macroura ha.s the head and
tail dark blue with reddish loins;

the female Lampomis porphyrurus

is blackish-green on the upper

surface, with the lores and sides of

the throat crimson
;

the female

Eulampis jugularia has the top of

the head and back green, bat the

loins and the tail are crimson.

Many other instances of highly

conspicuous females could be given.

See Mr. Gould’s magnificent work
on tbis family.

Mr. Ssivia noticed in Guate-

mala P* 375) that

humming-birds were mnch more

18willing to leave their nests during

very hot weather, when the sun
was shining brightly, as if then-

eggs would be thus injured, than

during cool, clondy,or rainy weather.

1 may specify, as instances of

dull-coloured birds building con-

cealed nests, the species belonging

to eight Australian genera, de-

scribed in Gould’s * Handbook of the
Birds of Australia,’ vol. i. pp. 340,

362, 365, 383, 387, 389, 391, 414.
*• Mr. C. Horne, ‘Proc. Zoolog.

Soc.’ 1869, p. 243.

On the nidification and colours

of these latter specie, see Gculd’s
* Hao<ibook,* &c.,to1. i.pp. 504 537.
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the remaining twenty-eight being inconspicuous.^^ Nor is there

any close relation within the same genus between a well-pro-

nounced difference in colour between the sexes, and the nature
of the nest constructed. Thus the male house sparrow (Passer

domesticus) differs much from the female, the male tree-sparrow

(P. montanus) hardly at all, and yet both build well-concealed

nests. The two sexes of the common fly-catcher (Mvsioapa
grisola) can hardly be distinguished, whilst the sexes of. the
pied fly-catcher (M. luctuosa) differ considerably, and both
species build in holes or conceal their nests. The female black-

bird {Tardus merula) differs much, the female ring-ouzel (P.
torquatus) differs less, and the female common thrush (P. musicm')

hardly at all from their respective males
;
yet all build open nests.

On the other hand, the not very distantly-allied water-ouzel

{Cinclus cbquaticus) builds a domed nest, and the sexes differ

about as much as in the ring-ouzel. The black and red grouse
{Tetrao tetrix and P. scoticus) build open nests in equally well-

concealed spots, but in the one species the sexes differ greatly,

and in the other very little.

Notwithstanding the foregoing objections, I cannot doubt,

after reading Mr. Wallace’s excellent essay, that looking to the

birds of the world, a large majority of the species in which the

females are conspicuously coloured (and in this case the males
with rare exceptions are equally conspicuous), build concealed

nests for the sake of protection. Mr. Wallace enumerates^ a
long series of groups in which this rule holds good

;
but it will

suffice here to give, as instances, the more familiar groups of

kingfishers, toucans, trogons, puff-birds (Capitonid©), plantain-

eaters (Musophagffi), woodpeckers, and parrots. Mr. Wallace

iKilieves that in these groups, as the males gradually acquired

through sexual selection their brilliant colours, these were

transferred to the females and were not eliminate by natural

selection, owing to the protection which they already enjoyed

I have consulted, on this sub- bnarula (?); Erithacus (?); Fru-

ject, MacgiHivray’s ‘ British Birds,’ ticola, 2 sp.
;
Saxicola

;
Rntidlla, 2

and though doubts may be enter- sp. ;
Sylvia, 3 sp. ; Parns, 3 sp.

;

tained in some cases in regard to Mecistura
;

Anorthura
;

Certhia

;

the degree of concealment of the Sitta; Yunx; Muscicapa, 2 sp.

;

nest, and to the degree of con- Hiruudo, 3 sp. ;
and Cypselns. The

spicuousness of the female, yet the females of the following 12 birds

following birds, which all lay their may be considered as conspicuous,

eggs in holes or in domed nests, can according to the same standard,

hardly be considered, by the above viz., Pastor, Motacilla alba, Pams
standard, ns conspicuous: Passer, major and P. csruleus, Upnpa, Picus,

2 species
;
Sturnus, of which the 4 sp., Coracias, Alcedo, and Merous.

female is considerably less brilliant ‘Journal of Travel,* edited by
Unin the male; Cinclus

;
Motacilla A. Murray, vol. i. p. 78.
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from their maimer of nidification. According to this view, their

present manner of nesting was acquired before their present

colours. But it seems to me much more probable that in most

cases, as the females were gradually rendered more and more

brilliant from partaking of the colours of the male, they were

gradually led to change their instincts (supposing that they

oiigiually built open nests), and to seek protection by building

domed or concealed nests. No one who studies, or instance,

Audubon’s account of the differences in the nests of the same
species in the Northern and Southern United States,^ will feel

any great difficulty in admitting that birds, either by a change

(in the strict sense of the word) of their habits, or through the

natural selection of so-called spontaneous variations of instinct,

might readily be led to modify their manner of nesting.

This way of viewing the relation, as far as it holds good,

between the bright colours of female birds and their manner of

nesting, receives some support from certain cases occurring in

the Sahara Desert. Here, as in most other deserts, various birds,

and many other animals, have had their colours adapted in a
wonderful manner to the tints of the surrounding surface.

Nevertheless there are, as I am informed by the Eev. Mr.

Tristram, some curious exceptions to the rule ; thus the male of

the MonticoHa cyanea is conspicuous from his bright blue colour,

and the female almost equally conspicuous from her mottled

brown and white plumage ; both sexes of two species of Dro-

molma are of a lustrous black
;
so that these three species are far

from receiving protection from their colours, yet they are able to

survive, for they have acquired the habit of taking refuge from

danger in holes or crevices in the rocks.

With respect to the above groups in which the females are

conspicuously coloured and build concealed nests, it is not

necessary to suppose that each separate species had its nidifying

instinct specially modified ;
but only that the early progenitors

of each group were gradually led to build domed or concealed

nests, and afterwards transmitted this instinct, together with

their bright colours, to their modified descendants. As far as it

can be trusted, the conclusion is interesting, that sexual selection,

together with equal or nearly equal inheritance by both sexes,

have indirectly determined the manner of nidification of whole

groups of bir^.

According to Mr. Wallace, even in the groups in which the

Jbmales, from being protected in domed nests during incubation,

^ See many statementa in the the nests of Italian birds by Eugenio
*Ornithological Biography.* See, Bettoni, in the * Atti della Societi

•1m, some carious obecirations on Italiana,’ vol xi. 1869, p. 487.
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haye not had their bright colours eliminated through natural
selection, the males often differ in a slight, and occasionaUy in a
considerable degree, from the females. This is a significant fetct,

for such differences in colour must be accounted for by some of
the variations in the males having been from the first limited in
transmission to the same sex ; as it can hardly be maintained that
these differences, especially when very slight, serve as a protec-

tion to the female. Thus all the species in the splendid group
of the Trogons build in holes ; and Mr. Gould gives figures of
both sexes of twenty-five species, in all of which, with one partial

exception, the sexes differ sometimes slightly, sometimes con-
spciuously, in colour,—the males being always finer than the
females, though the latter are likewise beautiful. All the species
of kingfishers build in holes, and with most of the species the
sexes are equally brilliant, and thus far Mr. Wallace’s rule holds
good ; but in some of the Australian species the colours of the

females are rather less vivid than those of the male
; and in one

splendidly-coloured species, the sexes differ so much that they

were at first thought to be specifically distinct.^* Mr. R. B. Sharpe,

who has especially studied this group, has shewn me some
American species (Ceryle) in which the breast of the male is

belted with black. Again, in Oarcineutes, the difference between
the sexes is conspicuous : in the male the upper surface is dull-

blue banded with black, the lower surface being partly fawn-

coloured, and there is much red about the head ; in the female

the upper surface is reddish-brown banded with black, and the

lower surface white with black markings. It is an interesting

fact, as shewing how the same peculiar style of sexual colouring

often characterises allied forms, that in three species of Dacclo

the male differs from the female only in the tail being dull-blue

banded with black, whilst that of the female is brown with

blackish bars
;
so that here the tail differs in colour in the two

sexes in exactly the same manner as the whole upper surface in

the two sexes of Oarcineutes.

With parrots, which likewise build in holes, wo find analogous

cases : in most of the species both sexes are brilliantly coloured

and indistinguishable, but in not a few species the males are

coloured rather more vividly than the females, or even very

differently from them. Thus, besides other strongly-marked

differences, the whole under surface of the male King Lory

(Aprosmictus scapulatus) is scarlet, whilst the throat and chest of

the female is green tinged with red : in the Euphema splendida

•* See his ‘Monograph of the ‘Handbook to the Firds of Aue-

Trogonid*/ first edition. tralia,’ vol. L p. 132 ; see, also, pp
Namely Cyanalcyon. Gould’s 130, 136.
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there is a similar difference^ the face and wing-coyerts moreover
of the female being of a paler blue than in the male.^ In the

family of the tits (Pantice), which build concealed nests, the

female of our common blue tomtit (Potks cmruleus) is
** much

" less brightly coloured " than the male
;
and in the magnificent

Sultan yellow tit of India the difference is greater.**

Again in the great group of the woodpeckers,*^ the sexes are

generally nearly alike, but in the Megapicim validua all those

parts of the h^, neck, and breast, which are crimson in the

male are pale brown in the female. As in several woodpeckers

the head of the male is bright crimson, whilst that of the female

is plain, it occurred to me that this colour might possibly make
the female dangerously ccmspicuous, whenever she put her head
out of the hole containing her nest, and consequently that this

colour, in accordance with Mr. Wallace’s belief, had been elimi-

nated. This view is strengthened by what Malherbe states with

respect to Indopicus carlotta ; namely, that the young females,

like the young males, have some crimson about their heads,

but that this colour disappears m the adult female, whilst it is

intensified in the adult male. Nevertheless the following con-

siderations render this view extremely doubtful : the male takes

a fair share in incubation,*® and would be thus almost equally

exposed to danger; both sexes of many species have their heads

of an equally bright crimson ; in other species the difference

between the sexes in the amount of scarlet is so slight that it

can hardly make any appreciable difference in the danger

incurred ; and lastly, the colouring of the head in the two sexes

often differs slightly in other ways.

The cases, as yet given, of slight and graduated differences in

colour between the males and females in the groups, in which as

a general rule the sexes resemble each other, all relate to species

which build domed or concealed nests. But similar gradations

may likewise be observed in groups in which the sexes as a

general rule resemble each other, but which build open nests.

As I have before instanced the Austrah’an parrots, so 1 may here

instance, without giving any details, the Australian pigeons.*^

It deserves especial notice that in all these cases the slight

Every gradation of difference taken from M. Malherbe’s mag-
bstween tne sexes may be followed nificent < Monographie des Picid^,*

in the parrots of Australia. See 1861.

c^uld’s * Handbook,’ dec., voL ii. pp. ** Audubon’s * Ornithological Bio

L4>-102. graphy,’ vol. ii. p. 75 ;
tee also th<»

** Macgillirray’s * British Birds,* ‘ Ibis,’ vol. i. p. 268.

rol. ii. p. 433. Jerdon, * Birds of ” Gould’s 'Handbook to tn

India,* vol. ii. p. 232. Birds of Australia,’ voL ii. pp 10b *

^ All the following facts arc 149.
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differences in plumage between the sexes are of the same general
nature as the occasionally greater differences. A good illustra-

tion of this fact has already been afforded by those kingfishers in

which either the tail alone or the whole upper surfeu^ of the
plumage differs in the same manner in the two sexes. Similar
cases may be observed with parrots and pigeons. The differ-

ences in colour between the sexes of the same species are, also,

ofthe same general nature as the differences in colour between
the distinct species of the same group. For when in a group in

wliich the sexes are usually alike, the male differs considerably
from the female, he is not coloured in a quite new style. Hence
we may infer that within the same group the special colours of

both sexes when they are alike, and the colours of the male, when
he differs sUghtly or even considerably from the female, have
been in most cases determined by the same general cause

; this

being sexual selection.

It is not probable, as has already been remarked, that differ-

ences in colour between the sexes, when very slight, can be of

service to the female as a protection. Assuming, however, that

they are of service, they might be thought to be cases of

transition
;
but we have no reason to believe that many species

at any one time are undergoing change. Therefore we can

hardly admit that the numerous females which differ very

slightly in colour from their males are now all commencing to

become obscure for the sake of protection. Even if we consider

somewhat more marked sexual differences, is it probable, for

instance, that the head of the female chaffinch,—the crimson on

the breast of the female bullfinch,—the green of the femalo

greenfinch,—the crest of the female golden-crested wren, have

all been rendered less bright by the slow process of selection for

the sake of protection ? I cannot think so
;
and still less with the

slight differences between the sexes of those birds which build

concealed nests. On the other hand, the differences in colour be-

tween the sexes, whether great or small, may to a large extent be

explained on the principle of the successive variations, acquired

by the males through sexual selection, having been from the

first more or less limited in their transmission to the females.

That the degree of limitation should differ in different sp^'es of

the same group will not surprise any one who has studied the

laws of inheritEince, for they are so complex that they appear to

ns in our ignorance to be capricious in their action.**

As far as I can discover there are few large groups of birds in

which all the species have both sexes alike and brilliantly

»• See remarks to this effect in my work on ‘Variation rnder Domeati*

eation,* vol. u. chap. xii.
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oolomed^but I hear from Mr. Sclater, that this appears to be the

case with the Musophagm or plantain-eaters. Nor do I believe

that any largo gronp exists in which the sexes of all the species

are widely dissimilar in colour : Mr. Wallace informs me that

the chatterers of S. America {Cotingidee) offer one of the best

instances
;
but with some of the species, in which the male has a

splendid red breast, the female exhibits some red on her breast

;

and the females of other species shew traces of the green and
other colours of the males. Nevertheless we have a near

approach to close sexual similarity or dissimilarity throughout
several groups : and this, from what has just been said of the

fluctuating nature of inheritance, is a somewhat surprising

circumstance. But that the same laws should largely prevail

with allied animals is not surprising. The domestic fowl has

produced a great number of breeds and sub-breeds, and in these

the sexes generally differ in plumage; so that it has been

noticed as an unusual circumstance when in certain sub-breeds

they resemble each other. On the other hand, the domestic

pigeon has likewise produced a vast number of istinct breeds

and sub-breeds, and in these, with rare exceptions, the two sexes

are identically alike. Therefore if other species of Gallus and
Columba were domesticated and varied, it would not be rash to

predict that similar rules of sexual similarity and dissimilarity,

depending on the form of transmission, would bold good in both

cases. In like manner the same form of transmission has gene-

rally prevailed under nature throughout the same groups,

althoagh marked exceptions to this rule occur. Thus within

the same family or even genus, the sexes may be identically alike,

or very different in colour. Instances have already been given

in the same genus, as with sparrows, iiy-catchers, thrushes and

grouse. In the family of pheasants the sexes of almost all the

species are wonderfully dissimilar, but are quite aUko in the

eared pheasant or Crossoptilon auritum. In two species of

Chloephoga, a genus of geese, the male cannot bo distinguished

from the females, except by size ; whilst in two others, the sexes

are so unlike that they might easily be mistaken for distinct

species.*

The laws of inheritance can alone account for the following

cases, in which the female acquires, late in life, certain characters

proper to the male, and ultimately comes to resemble him more

or leaa completely. Here protection can hardly have come into

play* Mr. Blyth informs me that the females of Oriolus mdano^

cefiudus and of some allied species, when sufficiently mature to

breed, differ considerably in plumage from the a^lult males ; but

*• TU ‘ Ibis,* vol. vi. 1864, p. 12(2.
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after the second or third moults they differ only in their beaks
having a slight greenish tinge. In the dwarf bitterns (Ardetta),

accor^g to the same authority, the male acquires his fitiai

livery at the first moult, the female not before the third or
fourth moult

;
in the meanwhile she presents an intermediate

“ garb, which is ultimately exchanged for the same livery as
" that of the male.*’ So again the female FdUo peregrinus ac-

quires her blue plumage more slowly than the male. IVIr.

Swinhoe states that with one of the Drongo shrikes (fiicrurus

m<icrocercus) the male whilst almost a nestling, moults his soft

brown plumage and becomes of a uniform glossy greenish-black

;

but the female retains for a long time the white strim and spots

on the axillary feathers
;
and does not completely assume the

uniform black colour of the male for three years. The same
excellent observer remarks that in the spring of the second year
the female spoonbill (Platalea) of China resembles the male of

the first year, and that apparently it is not until the third spring

that she acquires the same adult plumage as that possessed by
the male at a much earlier age. The female Bomhycilla carolin^

ensis differs very little from the male, but the appendages, which
like beads of red sealing-wax ornament the wing-feathers,^ are

not developed in her so early in life as in the male. In the male
of an Indian parrakeet (^Palmornis javanicus) the upper mandible

is coral-red from his earliest youth, but in the female, as Mr.
Blyth has observed with caged and wild birds, it is at first black

and does not become red until the bird is at least a year old, at

which age the sexes resemble each other in all respects. Both

sexes of the wild turkey are ultimately furnished with a tuft of

bristles on the breast, but in two-year-old birds the tuft is about

four inches long in the male and hardly apparent in the female

;

when, however, the latter has reached her fourth year, it is from

four to five inches in length.*'

These cases must not bo confounded with those where diseased

or old females abnormally assume masculine characters, nor with

When the male courts the fe- ‘Ibis,* vol. vi. 1864, p. 366. On
male, these ornaments are vibrated, the Bombycilla, Audubon*s ‘ Orni-

aud “ are shewn off to great advan- tholog. Biography,’ vol. i. p. 229.

“ tage,” on the outstretched wings ; On the Palaearnis, see, also, Jerdon,

A. Leith Adams, ‘ Field and Forest ‘ Birds of India,* vol. 1 . p. 263.

Rambles,* 1873, p. 153. On the wild turkey, Audubon, ibid.

»» On Ardetta, Translation of vol. i. p. 15; but I hear from Judge

Cuvier’s ‘ Rbgne Animal,* by Mr. Caton that in Illinois the female

Blyth, footnote, p. 159. On the very rarely acquires a tuft. Analo-

Peregrine Falcon, Mr. Blyth, in gous cases with the females of

Charle^worth*8 ‘ Mag. of Nat. Hist.* Petrocossyphus are given by Mr.

vol. i. 1837, p. 304. On Dicrurus, R. B. Sharpe, ‘ Proc. Zoolog. Soc.’

* Ibis,* 1863, p. 44. On the Platalea, 1872, p. 496.
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those where fertile females, whilst young, acquire the characters

of the male, through variation or some unknown cause.^ But
all these cases have so much in common that they depend,

according to the hypothesis of pongenesis, on gemmules derived

&om each part of the male being present, though latent, in the

female ;
their development following on some slight change in

the elective affinities of her constituent tissues.

A few words^must bo added on changes of plumage in relation

to the season of the year. From reasons formerly assigned there

can be little doubt that the elegant plumes, long pendant
feathers, crests, &c., of egrets, herons, and many other birds,

which are developed and retained only during the summer,
serve for ornamental and nuptial purposes, though common to

both sexes. The female is thus rendered more conspicuous

during the period of incubation than during the winter
;
but

such birds as herons and egrets would be able to defend them-
selves. As, however, plumes would probably bo inconvenient

and certainly of no use during the winter, it is possible that the

habit of moulting twice in the year may have been gradually

acquired through natural selection for the sake of casting off

inconvenient ornaments during the winter. But this view

cannot be extended to the many waders, whose summer and
winter plumages differ very little in colour. With defenceless

species, in which both sexes, or the males alone, become extremely

conspicuous during the breeding-season,—or when the males

acquire at this season such long wing or tail-feathers as to impede
their flight, as with Cosmetomis and Vidua,—it certainly at first

appears highly probable that the second moult has been gained

for the special purpose of throwmg off these ornaments. We
must, however, remember that many birds, such as some of the

Birds of Paradise, the Argus pheasant and peacock, do not cast

their plumes during the winter ; and it can hardly be maintained

that the constitution of these birds, at least of the Grallinacese,

renders a double moult impossible, for the ptarmigan moults

thrice in the year.” Hence it must be considered as doubtful

whether the many species which moult their ornamental plumes

or lose their bright colours during the winter, have acquired this

liabit on account of the inconvenience or danger which they

would otherwise have suffered.

** Of these latter cases Mr. Blyth also recorded a similar cose (* Ornith

haa reooided (Translation of Curier's Biog.' vol. r. p. 519) with Pynmga
*R^gne Animal,* p. 158) various CBitiva.

mstanoei with La^oa, Ruticiila, ** See Gould's < Birds of Qmt
liiuuria, and Anas. Andubon has Britain.'



Cha?. XVI. Birds—Inheritance Limited by Age, 463

I conclude^ therefore, that the habit of monlting twice in the

year was in most or all cases first acquired for some distinct

purpose, perhaps for gaining a warmer winter covering ; and that

variations in the plumage occurring during the summer were
accumulated through sexual selection, and transmitted to the off-

spring at the same season of the year ;
that such variations were

inherited either by both sexes or by the males alone, according to

the form of inheritance which prevailed. This appears more
probable than that the species in all cases originally tended to

retain their ornamental plumage during the winter, but were

saved from this through natural selection, resulting from the

inconvenience or danger thus caused.

I have endeavoured in tliis chapter to show that the arguments

are not trustworthy in favour of the view that weapons, bright

colours, and various ornaments, are now confined to the males

owing to the conversion, by nainiral selection, of the equal trans-

mission of characters to both sexes, into transmission to the male

sex alone. It is also doubtful whether the colours of many
female birds are due to the preservation, for the sake of protec-

tion, of variations which were from tho first limited in their

transmission to the female sex. But it will be convenient to

defer any further discussion on this subject until I treat, in the

following chapter, of the differences in plumage between the

young and old.

CHAPTER XVL
Birds

—

concluded.

The imm.»t«re plurrage in relation to the character of the plnmaije in

both ^exe^ when adult—Six clashes of ca^es—Sexual differences between

the males of closely-allied or representative sjiecies—^'fhe female as-

suming the characters of the malt—Plumage of the young :n relation

to the summer and winter plumage of the adults—On the increase of

beauty m the birds of the world—Protective colouring—Conspicuously-

coloured birds—Novelty appreciated—Summary of the four chapters on

"‘^irds,

Wk mnst now consider the transmission of characters, as limited

by age, in reference to sexual selection. The truth and im-

portance of the principle of inheritance at corresponding ages

need not here be discussed, as enough has already been said on

the subject. Before giving the several rather complex rules or

classes of cases, under which the differences in plumage between

the young and the old, as far as known to me, may be included,

It will be well to make a few preliminary remarks.
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With of all kinds when the adults differ in colour

from the young, and the colours of the latter are not, as for as

we can see, of any special service, they may generally be

attributed, like various embryological structures, to the re-

tention of a former character. But this view can be maintained

with confidence, only when the young of several species resemble

each other closely, and likewise resemble other adult species

belonging to the same group ; for the latter are the living proofs

that such a state of things was formerly possible. Young lions

and pumas are marked with feeble stripes or rows of spots, and
as many allied species both young and old are similarly marked,
no believer in evolution will doubt that the progenitor of the

lion and puma was a striped animal, and that the young have
retained vestiges of the stripes, like the kittens of black cats,

which are not in the least striped when grown up. Many
species of deer, which when mature are not spotted, are whilst

young covered with white spots, as are likewise some few species

in the adult state. So again the young in the whole family of

pigs (Suidse), and in certain rather distantly allied animals, such

as the tapir, are marked with dark longitudinal stripes; but

here we have a character apparently derived from an extinct

progenitor, and now preserv^ by the young alone. In all such

cases the old have had their colours changed in the course of

time, whilst the young have remained but little altered, and this

has been effected through the principle of inheritance at corre-

sponding ages.

This same principle applies to many birds belonging to

various groups, in which the young closely resemble each

other, and differ much from their respective adult parents. Tho
young of almost all the Gallinace®, and of bome distantly allied

birds such as ostriches, are covered with longitudinally striped

down; but this character points back to a state of things so

remote that it hardly concerns us. Young cross-bills (Loxia*)

have at first straight beaks like those of other finches, and ia

their immature striated plumage they resemble the mature
rodpole and female siskin, as well as the young of the goldfinch,

greenfinch, and some other allied species. Tho young of many
kinds of buntings (Emberiza) resemble one another, and like-

wise tho adult state of the common bunting, E, miliwria. In

almost the whole large group of thrushes the young have their

breasts spotted—a character which is retained throughout lifo

by many species, but is quite lost by others, as by the Turdua

tnigraUnius. So again with many thrushes, the feathers on the

back are mottled before they are moulted for the first time, and
this character is retained for life by certain eastern species
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The young of many species of shrikes (Lanins), of some wood-
peckers, and of an Indian pigeon (^Chalcopha^s indicus), are
trani^ersely striped on the under surfoce; and certain allied

species or whole genera are similarly marked when adult. In
Bomo closely-allied and resplendent Indian cuckoos (Chryso-
coccyx), the mature species differ considerably from one another
in colour, but the yoimg cannot be distinguished. The young
of an Indian goose (^Sarhidiornia mdanonotus) closely resemble
in plumage an allied genus, Dendrocygna, when mature.'
Similar facts will hereafter be given in regard to certain herons.

Young black grouse ( Tetrao tetrix) resemble the young as well

os the old of certain other species, for instance the red grouse
or T. scoticus. Finally, os Mr. Blyth, who has attended closely

to this subject, has well remarked, the natural afl&nities of

many species are best exhibited in their immature plumage;
and as the true aflSnities of all organic beings depend on their

descent from a common progenitor, this remark strongly con-

lirms the belief that the immature plumage approximately
shews us the former or ancestral condition of the species.

Although many young birds, belonging to various families,

thus give us a glimpse of the plumage of their remote pro-

genitors, yet there are many other birds, both dull-coloured and
bright-coloured, in which the young closely resemble their

parents. In such cases the young of the different species cannot

resemble each other more closely than do the parents
; nor can

they strikingly resemble allied forms when adult. They give us
but little insight into the plumage of their progenitors, excepting

in so far that, when the young and the old are coloured in the

same general manner throughout a whole group of species, it is

probable that their progenitors were similarly coloured.

We may now consider the classes of cases, under which the

differences and resemblances between the plumage of the young
and the old, in both sexes or in one sex alone, may be grouped.

Buies of this kind were first enounced by Cuvier ; but with the

progress of knowledge they require some modification and am-
plification. This I have attempte<l to do, as far as the extreme

complexity of the subject permits, firom information derived

from various sources ;
but a full essay on tliis subject by some

competent ornithologist is much needed. In order to ascertain

* In regard to thrushes, shrikes, On thrushes, see also Andubo^
and woodpeckers, see Air. Blyth, in * Ornith. Biography,* vol. li. p. 195.

Charle8worth*s * Alag. of Nat. Hist.' t^n Chrysococcyx and Chalcophaps,

vol. i. 1837, p. 304 ;
also footnote lUyth, as quoted in Jerdon's ‘ Birds

to his translation of Cuvier's ‘ KAgne of India,’ vol. iii. p. 485. On Sar*

Anircail,* p. 159. I give the case kidiornis, Blyth, in * Ibis,* 1867,

9£ Loxia on Mr. Blyth's information, lib,

2 a
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to what extent each rule prevails^ 1 have tabulated the &ot8
given in four great works, namely, by Macgillivray on the birds

of Britain, Audubon on those of North America, Jerdon on
those of India, and Gk)uld on those of Australia. I may here

premise, first, that the several cases or rules graduate into each
other

;
and, secondly, that when the young are said to resemble

their parents, it is not meant that they are identically alike,

for their colours are almost always less vivid, and the feathers

are softer and often of a different shape.

BULES OB CLASSES OF CASES.

l. When the adult male is more beautiful or conspicuous

than the adult female, the young of both sexes in their first

plumage closely resemble the adult female, as with the common
fowl and peacock

;
or, as occasionally occurs, they resemble her

much more closely than they do the advJt male.

IL When the adult female is more conspicuous than tlio

adult male, as sometimes though rarely occurs, the young of

lx)th sexes in their first plumage resemble the adult male.

m. When the adult male resembles the adult female, the

young of both sexes have a peculiar first plumage of their own,

as with the robin.

IV. When the adult male resembles the adult female, the

young of both sexes in their first plumage resemble the adults,

as with the kingfisher, many parrots, crows, hedge-warblers.

V. WTien the adults of both sexes have a distinct winter and
summer plumage, whether or not the male differs from the

female, the young resemble the adults of both sexes in their

winter dress, or much more rarely in their summer dress, or

they resemble the females alone. Or the young may have an

intermediate character ;
or again they may differ greatly from

the adults in both their seasonal plumages.

VL In some few cases the yoimg in their first plumage differ

Trom each other according to sex
;
the young males resembling

more or less closely the adult males, and the young females

more or less closely the adult females.

Class I.—^In this class, the young of both sexes more or less

closely resemble the adult female, whilst the adult male differs

from the adult female, often in the most conspicuous manner.

Innumerable instances in all Orders could bo given; it will

suffice to call to mind the common pheasant, duck, and house-

sparrow. The cases under this class graduate into others.

Thus the two sexes when adult may differ so slightly, and the

young so shghtly from the adults, that it is doubtful whether
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Buoh cases ought to come under the present, or under the third

or fourth classes. So again the young of the two sexes, instead of

being quite alike, may differ in a slight degree from each other,

as in our sixth class. These transitional cases, however, are

few, or at least are not strongly pronounced, in comparison with
those which come strictly under the present class.

The force of the present law is well shewn in those groups,

in which, as a general rule, the two sexes and the young are all

alike
;
for when in these groups the male does differ from the

female, as with certain parrots, kingfishers, pigeons, (kc., the

young of both sexes resemble the adult female.^ Wo see the

same fact exhibited still more clearly in certain anomalous cases

;

thus the male of Ihlioihrix auriculafa (one of the humming*
birds) differs conspicuously from the female in having a splendid

gorget and fine ear-tufts, but the female is remarkable from
having a much longer tail than that of the male

;
now the young

of both sexes resemble (with the exception of the breast being
spotted with bronze) the adult female in all other respects,

including the length of her tail, so that the tail of the male
actually becomes shoi*ter as he reaches maturity, which is a most
unusual circumstance.* Again, the plumage of the male goos-

ander (Mergus merganser) is more conspicuously coloured than
that of the female, with the scapular and secondary wing-feathers

much longer; but differently from what occurs, as far as I know,
in any other bird, the crest of the adult male, though broader

than that of the female, is considerably shorter, being only a
little above an inch in length ; the crest of the female being two
and a half inches long. Now the young of both sexes entirely

resemble the adult female, so that their crests are actually of

greater length, though narrower, than in the adult male.*

When the young and the females closely resemble each other

and both differ from the males, the most obvious conclusion is

’ S<M», for mstance, Mr. Gould’s and of the King Lory, with which
ftccount Handbook to the Birds of the same rule prevails. Also Jerdon

Australia,' vol. i. p. 133) of Cyanal- (* Birds of India,* vol. i. p. 260; on

cyon (one of the Kingfishers) in the Palxornis rosay in which the

which, however, the young male, young are more like the female than

though resembling the adult female, the male. See Audubon (‘Ornith.

is less brilliantly coloured. In some Biograph.* vol. ii. p. 475) on the

species of Dacelo the males have two sexes and the young of Columba

blue tails, and the females brown passerina.

ones ; and Mr. R. B. Sharpe informs * I owe this information to Mr,
me that the tail of the young male Gould, who shewed me the sped*

of D. gaudichattdi is at first brown, mens
;
see also his ‘ Introduction to

Mr. Gould has described (ibid, vol. the Trochilida;,* 1861, p. 120.

li. pp. 14, 20, 37) the sexes and the * Macgillivray, ‘Hist.Bnt. Birij,

young of certain black Cockatoos vol. v. pp. 207-214.

2 H 2
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that the males alone have been mcdilied. Eteli in the ano*

xnalons cases of the Heliothrix and Morgns, it is probable that

originidly both adult sexes were furnished—the one species

with a much elongated tail^ and the other with a much elon-

gated crest—these characters having since been partially lost by
the adult males from some unexplained cause, and transmitted

in their diminished state to their male offspring alone, when
arrived at the corresponding age of maturity. The belief that

in the present class the male alone has been modified, as for as

the differences between the male and the female together with

her young are concerned, is strongly supported by some re-

markable facts recorded by Mr. Blyth,® with respect to closely-

allied species which represent each other in distinct countries.

For with several of these representative species the adult males

have undergone a certain amount of change and can be dis-

tinguished; the females and the young from the distinct countries

being indistinguishable, and therefore absolutely unchanged.

This is the case with certain Indian chats (Thamnobia), with

certain honey-suckers (Ncctarinia), shrikes (Tephrodomis), cer-

tain kingfishers (Tanysiptcra), Kalij pheasants (Gallophasis),

and tree-partridges (Arboricola).

In some analogous cases, namely with birds having a different

summer and winter plumage, but with the two sexes nearly alike,

certain closely-allied species can easily he distinguished in tlicir

summer or nuptial plumage, yet are indistinguishable in their

winter os well as in their immature plumage. This is the case

with some of the closely-allied Indian wag-tails or Motacillai.

Mr. Swinhoe® informs me that three species of Ardeola, a genus

of herons, which represent one another on separate continents,

are “most strikingly different” when ornamented with their

summer plumes, but are hardly, if at all, distinguishable during

the winter. The young also of these three species in their

immature plumage closely resemble the adults in their winter

dress. This case is all the more interesting, because with two
other species of Ardeola both sexes retain, during the winter

and summer, nearly the same plumage as that possessed by the

three first species during the winter and in their immature
state; and this plumage, which is common to several distinct

* See his admirable paper in the several distinct races, solely by
* Journal of the Asiatic Soc. of comparing the adult males.

Bengal,* vol. xix. 1850, p. 223 ;
see * See also Mr. Swinhoe, in * Ibis,*

also Jerdon, * Birds of India,* vol. i. July 1863, p. 131
;
and a previous

introduction, p. zxix. In regard to paper, with an extract from a note

Tanysiptera, Prof. Schlegel told BIr. by Mr. Blyth, in * Ibis,* Jan 1861|

31yth that he could distinguish p 2d.
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species at different ages and seasons, probably shews ns how
the progenitors of the genus were coloured. In all these cases,

the nuptial plumage which we may assume was originally

acquired by the adult males during the breeding-season, and
transmitted to the adults of both sexes at the corresponding
season, has been modified, whilst the winter and immature
plumages have been loft unchanged.
The question naturally arises, how is it that in these latter

cases the winter plumage of both sexes, and in the former cases

the plumage of the adult females, as well as the immature
plumage of the young, have not been at all affected? The
species which represent each other in distinct countries will

almost always have been exposed to somewhat different con-
ditions, but we can hardly attribute to this action the modi-
fication of the plumage in the males alone, seeing that the
females and the young, though similarly exposed, have not been
affected. Hardly any fact shews us more clearly how subor-

dinate in importance is the direct action of the conditions of

life, in comparison with the accumulation through selection of

indefinite variations, than the surprising difference between the

sexes of many birds
;
for both will have consumed the same food,

and have been exposed to the same climate. Nevertheless we
are not precluded from believing that in the course of time

new conditions may produce some direct effect either on both

sexes, or from their constitutional differences chiefly on one sex.

We see only that this is subordinate in importance to the

accumulated results of selection. Judging, however, from a
wide-spread analogy, when a sx)ecies migrates into a new
country (and this must precede the formation of representative

species), the changed conditions to which they will almost

always have been exposed will cause them to undergo a certain

amount of fluctuating variability. In this case sexual selection,

which depends on an element liable to change—the taste or

admiration of the female—^will have had new shades of colour

or other differences to act on and accumulate
;
and as sexual

selection is always at work, it would (from what we know
of the results on domestic animals of man’s unintentional

selection), be surprising if animals inhabiting separate districts,

which can never cross and thus blend their newly-acquired

characters, were not, after a sufficient lapse of time, differently

modified. These remarks likewise apply to the nuptial or

summer plumage, whether confined to the males or common to

both sexes.

Although the females of the above closely-allied or repre-

sentative spocios, together with their young, differ hardly at all
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bom one another, so that the males alone can be distinguished,

yet the females of most species within the same genus obviously

differ from each other. The differences, however, are rarely

as great as between the males. Wo see this clearly in the

whole family of the Gallinacea: the females, for instance, of

the common and Japan pheasant, and especially of the Gold and
Amherst pheasant—of the silver pheasant and the wild fowl

—resemble one another very closely in colour, whilst the males

differ to an extraordinary degree. So it is with the females of

most of the Cotingidie, Fringillidm, and many other families.

There can indeed be no doubt that, as a general rule, the females

have been less modified than the males. Some few birds,

however, offer a singular and inexplicable exception
;
thus the

females of Paradisea apoda and P. paptuina differ from each

other more than do their respective males the female of the

latter species having the under surface pure white, whilst the

female P. apoda is deep brown beneath. So, again, as I hear

from Professor Newton, the males of two species of Oxynotus

(shrikes), which represent each other in the islands of Mauritius

and Bourbon,® differ but little in colour, whilst tlio females differ

much. In the Bourbon species the female ai^pears to have

partially retained an immature condition of plumage, for at

first sight she “ might be taken for the young of the Mauritian
" species.” These differences may be compared with those

inexplicable ones, which occur independently of man^s selection

in certain sub-breeds of the game-fowl, in which the females are

very different, whilst the males can hardly be distinguished.*

As I account so largely by sexual selection for the differences

between the males of allied species, how can the differences

between the females be accounted for in all ordinary cases ? Wo
need not here consider the species which belong to distinct

genera ; for with these, adaptation to different habits of life, and
other agencies, will have come into play. In regard to the

dififerences between the females within the same genus, it appears

to me almost certain, after looking through various large groups,

that the chief agent has been the greater or less transference to

the female of the characters acquired by the male's through

sexual selection. In the several British finches, the two sexes

differ either very slightly or considerably
;
and if wo compare

the females of the greenfinch, chaffinch, goldfinch, bullfinch^

crossbill, sparrow, &c., wo shall see that they differ from one

* Wallace, ‘The Malay Archi- ‘Ibis,* 186G, p. ‘J75.

pelaj^o,* vol. ii. 18C9, p. 394. .

• ‘ Variation of ADimals,
^ These species arr described, with nndcr homefticatioD,* vo’ i p.

joioiired fij;ures, by M. F I’olJeu, la
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another chiefly in the points in which they partially resemble
their respective males

; and the colours of the males may safely

be attributed to sexual selection. With many gallinaceous

species the sexes differ to an extreme degree, as with the peacock,

pheasant, and fowl, whilst with other species there has been a

partial or even complete transference of character from the male
to the female. The females of the several species ofPolyplectron

exhibit in a dim condition, and chiefly on the tail, the splendid

ocelli of their males. The female partridge differs from the

male only in the red mark on her breast being smaller
;
and the

female wild turkey only in her colours being much duller. In
the guinea-fowl the two sexes are indistinguishable. There is no
improbability in the plain, though peculiarly spotted plumi^e
of this latter bird having been acquired through sexual selection

by the males, and then transmitted to both sexes
;
for it is not

essentially different from the much more beautifully spotted

j>lumage, characteristic of the males alone of the Tragopan
pheasants.

It should be observed that, in some instances, the transference

of characters from the male to the female has been effected

apparently at a remote period, the male having subsequently

undergone great changes, without transferring to the female any
of his later-gained characters. For instance, the female and the

young of the black-grouse {Tetrao tetrix) resemble pretty closely

both sexes and the young of the red-grouse {T, scoticus) ; and wo
may consequently infer that the black-grouse is descended from

some ancient species, of which both sexes were coloured in

nearly the same manner as the red-grouse. As both sexes of

this latter species are more distinctly barred during the breeding

season than at any other time, and as the male differs slightly

from the female in his more strongly-pronounced red and brown

tints,'® we may conclude that his plumage has been influenced

by sexual selection, at least to a certain extent. If so, we may
further infer that the nearly similar plumage of the female black-

grouse was similarly produced at some fonner period. But

since this period the male black-grouse has acquired his fine

black plumage, writh his forked and outwardly-curled tail-

feathers; but of these characters there has har^y been any

transference to the female, excepting that she shews in her tail

a trace of the curved fork.

We may therefore conclude that the fbmales of distinct though

allied species have often had their plumage rendered more

less different by the transference in various degrees, of characters

acquired by the males through sexual selection, both durina

Macgiljivray, ‘Hist. Briti-sh Birds,* Yol. i. pp. 272-174.



472 The Descent ofMan. PabtH

foimer and zeoent times. But it deserves especial attention that

brilliant colours have been transferred much moro rarely than
other tints. For instance^ the male of the red-throated blue-

breast (CyarifcuZa suecica) hasa rich blue breast, including a sub-

triangular rod mark ; now marks of nearly the some shape have

been transferred to the female, but the central space is fulvous

instead of red, and is surrounded by mottled instead of blue

feathers. The GoUinacese offer many analogous cases ;
for none of

the species, such as partridges, quails, guinea-fowls, &c., in which
the colours of the plumage have been largely transferred from

the male to the female, are brilliantly coloured. This is well

exemplified with the pheasants, in which the mole is generally

Fo much more brilliant than the female
;
but with the Eared

and Cheer pheasants (^Crossoptilon auritum and Phasianus wair

lichii) the sexes closely resemble each other and their colours are

dull. We may go so far as to believe that if any part of the

plumage in the males of these two pheasants had been brilliantly

coloured, it would not have been translerred to the females.

These facts strongly support Mr. Wallace’s view that with birds

which are exposed to much danger during incubation, tho

transference of bright colours from the male to the female has
been checked through natural selection. We must not, however,
forget that another explanation, before given, is possible

; namely,

that the males which vaiied and became bright, whilst they were
young and inexperienced, would have been exposed to much
danger, and would generally have been destroyed

;
tho older and

more cautious males, on the other hand, if they varied in a like

manner, would not only have been able to survive, but would
have been favoured in their rivalry with other males. Now
variations occurring late in life tend to be transmitted exclusively

to the same sex, so that in this cose extremely bright tints would
not have been transmitted to the females. On the other hand,

ornaments of a less conspicuous kind, such os those possessed b>

the Eared and Cheer pheasants, would not have been dangerous,

and if they appeared during early youth, would generally have
been transmitted to both sexes.

In addition to the effects of tho partial transference of charac-

ters from the males to the females, some of tho differences

between the females of closely allied species may bo attributed to

the direct or definite action of the conditions of life.'^ With tho

males, any soch action would generally have been masked by the

brilliant colours gained through sexual selection; but not so

with the females. Each of the endless diversities in plumago,

" See, on this subject, chap. zzUi. in the ‘ 7ariation of Animals lad
talents under Domestication
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which we see in our domesticated birds is, of course, the result
of some definite cause; and under natural and more uniform
conditions, somo one tint, assuming that it was in no way
injurious, would almost certainly sooner or later preyail. The
free intercrossing of the many individuals belonging to the same
species would ultimately tend to make any change of colour,

thus induced, uniform in character.

No one doubts that both sexes of many birds have had their

colours adapted for the sake of protection
; and it is possible

that the females alone of some species may have been modified
for this end. Although it would be a difficult, perhaps an
impossible process, as shewn in the last chapter, to convert one
form of transmission into another through selection, there would
not be the least difficulty in adapting the colours of the female,

independently of those of the male, to surrounding objects,

through the accumulation of variations which were from the

first limited in their transmission to the female sex. If the

variations were not thus limited, the bright tints of the male
would bo deteriorated or destroyed. Whether the females alone

of many species have been thus specially modified, is at present

very doubtful. I wish I could follow Mr. Wallace to the full

extent ; for the admission would remove some difficulties. Any
variations which wore of no service to the female as a protection

would be at once obliterated, instead of being lost simply by not

being selected, or from free intercrossing, or from being elimin-

ated when transferred to the male and in any way injurious to

him. Thus the plumage of the female would be kept constant

in character. It would also be a relief if we could admit that

the obscure tints of both sexes of many birds had been acquired

and preserved for the sake of protection,—for example, of the

hedge-warbler or kitty-wren {Accentor viodvlaris and Troglodytes

vulgaris), with respect to which wo have no sufficient evidence

of the action of sexual selection. Wo ought, however, to be

cautious in concluding that colours which appear to us dull, are

not attractive to the females of certain species ; we should bear

in mind such cases as that of the common house-sparrow,

in which the male differs much from the female, but does not

exhibit any bright tints. No one probably will dispute that many
gallinaceous birds which live on the open ground, have acquired

their present colours, at least in part, for the sake of protection.

We know how well they are thus concealed; we know that

ptarmigans, whilst changing from their winter to their summer
plumage, both of which are protective, suffer greatly from birds

of prey. But can we believe that the very slight differences in

tints and markings between, for instance, the female black-grouse
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and rod«grouse serve as a protection ? Are partridges^ as they
ore now coloured, better protected than if they had resembled
quails ? Do the slight differences between the females of the

common pheasant, the Japan and gold pheasants, serve as a
protection, or might not their plumages have been interchanged

with impunity ? From what Mr. Wallace has observed of the

habits ot certain gallinaceous birds in the East, ho thinks that

such slight differences are beneficial. For myself, I will only

say that I am not convinced.

Formerly when I was inclined to lay much stress on protection

as accounting for the duller colours of female birds, it occurred

to me that possibly both sexes and the young might aboriginally

have been equally bright coloured
;
but that subsequently, the

females from the danger incurred during incubation, and the

young from being inexperienced, had been rendered dull as a

protection. But this view is not supported by any evidence,

and is not probable ; for we thus in imagination expose during
past times the females and the young to danger, from which it

has subsequently been necessary to shield their modified

descendants. We have, also, to reduce, through a gradual

process of selection, the females and the young to almost exactly

the same tints and markings, and to transmit them to the

corresponding sex and period of life. On the supposition that

the females and the young have partaken during each stage of

the process of modification of a tendency to be as brightly

coloured as the males, it is also a somewhat strange fact that the

females have never been rendered dull-coloured without the

young participating in the same change
;
for there are no in-

stances, as far as 1 can discover, of species with the females dull

and the young bright coloured. A partial exception, however,

is offered by the young of certain woodpeckers, for they have
" the whole upper part of the head tinged with red,” whjch

afterwards either decreases into a mere circular red line in the

adults of both sexes, or quite disappears in the adult females.’^

Finally, with respect to our present class of cases, the most

probable view appears to be that successive variations iii

brightness or in other ornamental characters, occurring in the

males at a rather late period of life have alone been preserved ;

and that most or all of these variations, owing to the late period

of life at which they app^red, have been from the first trans-

mitted only to the adult m^e offspring. Any variations in

brightness occurring in the females or in the young, would have

** Audubon, * Ornith. Biography,* also the case before givuo of IwiO-

vol. I. p. 193. Macgillivray, Hist, picw carlotta

Brit Birds * rot hi. p. 85. See
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been of no service to them, and would not have been selected;

and moreover, if dangerous, would have been eliminated. Thus
the females and the young will either have been left unmodified,
or (as is much more common) will have been partially modified
by receiving through transference from the males some of his

successive variations. Both sexes have perhaps been directly

acted on by the conditions of life to which they have long
been exposed : but the females from not being otherwise much
modified, will best exhibit any such effects. These changes
and all others will have been kept unitbrm by the free inter-

crossing of many individuals. In some cases, especially with
ground birds, the females and the young may possibly have been
modified, independently of the males, for the sake of protection,

so as to have acquired the same dull coloured plumage.
Class II. Whm the adult female is more con^cuous than the

adult male^ the young of both sexes in their first fitumage resemble

the adult male.—This class is exactly the reverse of the last, for

the females are here brighter coloured or more conspicuous than
the males

;
and the young, as far as they are known, resemble

the adult males instead of the adult females. But the difference

between the sexes is never nearly so great as with many birds in

the first class, and the cases are comparatively rare. Mr.
Wallace, who first called attention to the singular relation which
exists between the less bright colours of the males and their

performing the duties of incubation, lays great stress on this

point,^^ as a crucial test that obscure colours have been acquired

for the sake of protection during the period of nesting. A
different view seems to me more probable. As the cases are

curious and not numerous, I will briefly give all that I have

been able to find.

In one section of the genus Tumix, quail-like birds, the female

is invariably larger than the male (being nearly twice as largo

in one of the Australian species), and this is an unusual circum-

stance with the GallinacesB. In most of the species the female is

more distinctly coloured and brighter than the male,^^ but in

some few species the sexes are alike. In Tumix taigoor of India

the male ** wants the black on the throat and neck, and the

whole tone of the plumage is lighter and less pronounced than

that of the female.” The female appears to be noisier, and is

certainly much more pugnacious than the male; so that the

** ‘Westminster Review,' July, 178, 180, ISG, and 188. In the

1867, and A. Murray, ‘Journal of British Museum s])ecimens of the

Travel,' 1868, j>. 83. Australian Plain-wanderer {Pedinh

“ For the Australian species, see nonius torguaius) may seen

Gould’s ‘ H.indl.ook/ &c., vol. ii pp shewing similar sexual difference
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females and not the males are often kept by the natiyes fot

fighting, like game-cocks. As male birds are exposed by the

English bird-catchers for a decoy near a trap, in order to catch

other males by exciting their rivalry, so the females of this

Tumix are employed in India. When thus exposed the females

soon begin their “ loud purring caH, which can be heard a long
“ way off, and any females within ear-shot run rapidly to the
“ spot, and commence fighting with the caged bird.” In this way
from twelve to twenty birds, all breeding females, may be

caught in the course of a single day. The natives assert that

the females after laying their eggs associate in flocks, and leave

tlve males to sit on them. There is no reason to doubt the

tiuth of this assertion, which is supported by some observations

made in China by Mr. Swinhoe.“ Mr. Blyth believes, that the

young of both sexes resemble the adult male.

The females of the three species of Fainted Snipes (Khynchaea,

fig. 62)
“ arc not only larger but much more richly coloured than

“ the males.” With all other birds in which the trachea differs

in structure in the two sexes it is more developed and complex

in the male than in the female ; but in the Bhynchaea australis

it is simple in the male, whilst in the female it makes four

distinct convolutions before entering the lungs. The female

therefore of this species has acquired an eminently masculine

character. Mr. Blyth ascertained, by examining many speci-

mens, that the trachea is not convoluted in either sex of li,

heugajensis, which species resembles B, australis so closely, that

it can hardly be distinguished except by its shorter toes. This

fact is another striking instance of the law that secondary

sexual characters are often widely different in closely-allied

forms, though it is a very rare circumstance when such differ-

ences relate to the female sex. The young of both sexes of i?.

hengahnsis in their first plumage are said to resemble the

mature male.'* There is also reason to believe that the male

undertakes the duty of incubation, for Mr. Swinhoe ^ found the

females before the close of the summer associated in flocks, as

occurs with the females of the Tumix.
The females of Fhalaropus fulicarius and P. hyperhoreus are

larger, and in their summer plumage “ more gaily attired than
” the males.” But the difference in colour between the sexes is

far from conspicuous. According to Professor Steonstrup, the

Jerdon, ‘ Birds of ledia,’ toI. Gould’s * Handbook to tht

lii. p. 596. Mr. Swinhoe, in Mbis/ Birds of Australia,* vol. ii. p. 275.

1865, p. 542 ; 1866, pp. 1Jl, 405. '* * The Indian Field,* Sept. 1858,
*• Jerdon, ‘Birds or Iniia,* vol. p. 3.

Ii: p 677. »• * Ibis,* 1866, p. 296.
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male alone of P./vlkarim undertakes the duty of incubation;

this is likewise shewn by the state of his breast-feathers during

the breeding-season. The female of the dotterel plover {Eudro^

mias morintllus) is larger than the male^ and has the red and

'T.g. 62. Rhynchie& capcnsla (from Brehm).

black tints on the lower surface, the white crescent oh the

breast, and the stripes over the eyes, more strongly pronounced.

The male also takes at least a share in hatching the eggs; but

the female likewise attends to the young." I have not beei.

For these several statements, the above-named species take eithe’*

see Mr. Gould’s ‘Birds of Great the whole or a large share ot’

Britain.* Prof. Newton informs me the duties of incubation, and that

that he has long been convinced, they “shew much greater devotion

irom his own observations and from “towards their young, when in

those of otherS| that the mules of “ danger, than do the females/' So
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able to discover whether with these species the young resemble

the adult males more closely than ihe adult females; for the

comparison is somewhat difficult to make on account of the double

moult.

Turning now to the Ostrich order : the male of the common
cassowary (Casuarius galeatus) would be thought by any one
tr be the female, from his smaller size and from the appendages

and naked skin about his head being much less brightly coloured

;

and I am informed by Mr. Bartlett that in the Zoological

Gardens, it is certainly the male alone who sits on the eggs and
takes care of the young.^* The female is said by Mr. T. W.
Wood “ to exhibit during the breeding season a most pugnacious
disposition; and her wattles then become enlarged and more
brilliantly coloured. So again the female of one of the emus
{Dromoeus irroratus) is considerably larger than the male, and
she possesses a slight tox>-knot, but is otherwise indistinguishable

in plumage. She appears, however, to have greater power,
‘‘ when angry or otherwise excited, of erecting, like a turkey-
' cock, the feathers of her neck and breast. She is usually the

more courageous and pugilistic. She makes a deep hollow
** guttural boom especially at night, sounding like a small gong.

The male has a slenderer frame and is more docile, with no
" voice beyond a suppressed hiss when angiy, or a croak.” Ho
not only performs the whole duty of incubation, but has to

defend the young from their mother ; for as soon as she
** catches sight of her progeny she becomes violently agitated,

and notwithstanding the resistance of the father appears to

use her utmost endeavours to destroy them. For months
** afterwards it is unsafe to put the parents together, violent

" quarrels being the inevitable result, in which the female gene-

rally comes off conqueror.” So that wdth this emu we have

a complete reversal not only of the parental and incubating

instincts, but of the usual moral qualities of the two sexes
;
ihe

females being savage, quarrelsome, and noisy, the males gentle

and good. The case is very different with the African ostrich,

for the male is somewhat larger than the female and has finer

It 18
,
as he informs me, with lAmosa

lapponioa and some few other

Waders, in which the females are

larger and have more strongly con-

trasted colours than the males.
** The natives of Ceram (Wallace,

* Malay Archipelago,' vol. ii. p. 150)
assert that the male and female sit

alternately on the eggs; but this

assertion, as Mr. Bartlett thinks,

may be accounted for by the female

visiting the nest to lay her eggs.
** * The Student,' April, 1870, p.

124.
** See the excellent account of

the habits of this bird tinder confine-

ment, by Mr. A. W. Bennett, in * Land
and Water,’ May, 1868, p. 233.



479Cajlp. XVl. £irds— Young like A dult Males.

pltunes with more strongly contrasted colours; nevertheless he
undertakes the whole duty of incubation."

I will specify the few other cases known to me, in which the
female is more conspicuously coloured than the male, although
nothing is known about the Tnamiftr of incubation. With the
carrion-hawk of the Falkland Islands {Milvago leucurus) I was
much surprised to find by dissection that the individuals, which
had all their tints strongly pronounced, with the cere and legs

orange-coloured, were the adult females; whilst those with
duller plumage and grey legs were the males or the young. In
an Australian tree-creeper (filimacterU trythrfyp^ the female
differs from the male in “being adorned with beautiful, ra-
“ dialed, rufous markings on the throat, the male having this

“ part quite plain.” Lastly, in an Australian night-jar “ the
“ female always exceeds the male in size and in the brilliance
“ of her tints

;
the males, on the other hand, have two white

“ spots on the primaries more conspicuous than in the female.” “

We thus see that the cases in which female birds are more
conspicuously coloured than the males, with the young in their

immature plumage resembling the adult males instead of the

adult females, as in the previous class, are not numerous, though
they are distributed in various Orders. The amount of differ-

ence, also, between the sexes is incomparably less than that

which frequently occurs in the last class ; so that the cause of

the difference, whatever it may have been has here acted on the

females either less energetically or less persistently than on the

Mr. Sclater, uu ihe incubation

of the Struthiones, ‘ l*roc, Zool. Soc.,*

June 9, 1863. So it U with the

Jihea darwtnii : Captain Musters says

(‘At home with the Patagonians/

1871, p. 128), that the male is

larger, stronger and swifter than

the female, and of slightly darker

colours
;
yet he takes sole charge of

the eggs and of the young, just as

docs the male of the common species

of Khea.

For the Milvago, see ‘Zoology

of the Voyage of the Beagle,*

Birds, 1841, p. 16. For the Chmac-
teris and night-jar (Eurostopodus),

see Gould’s ‘ Handbook to the Birds

of Australia,’ vol. i. pp. 602 and 97.

The New Zealand shieldrake (Tci-

uhma variegatd) offers a quite ano-

malous case
;
the head of the female

is pure white, and her back is redder

than that of the male
;
the head of

the male is of a rich dark broa2ed
colour, and his back is clothed with
finely pencilled slate-coloured fe.i-

thers, so that altogether he may be

considered as the more beautiful of

the two. He is larger and more
pugnacious than the female, and
does not sit on the eggs. So that

in all these respects this species

comes under our first class of cases

;

but Mr. Sclater (‘ Proc. Zool. Soc.*

1866, p. 150) was much surprised

to observe that the young of both

sexes, when about three months old,

resembled in their dark heads and
necks the adult males, instead of

the adult females
;
so that it would

appear in this case that the females

have been modified, whilst the males
and the young have retained a
former state of plumage.
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males in the last class. Mr. Wallace belieTes that the males
have had their colours rendered less conspicuous for the sake of

protection during the period oi incubation
;
but the difference

between the sexes in hardly aey of the foregoing cases appears

sufSciently great for this view to be safely accepted. In some
of the cases, the brighter tints of the female are almost confined

to the lower surface, and the males, irthus coloured, would not

have been exposed to danger whilst sitting on the eggs. It

should also be borne in mind that the males are not only in a

slight degree less conspicuously coloured than the females, but are

smaller and weaker. They have, moreover, not only acquired

the maternal instinct of incubation, but are less pugnacious and
vociferous than the females, and in one instance have simpler

vocal organs. Thus an almost complete transposition of the

instincts, habits, disposition, colour, size, and of some points of

structure, has been eflfected between the two sexes.

Now if we might assume that the males in the present class

have lost some of that ardour which is usual to their sex, so that

they no longer search eagerly for the females
;
or, if wo might

assume that the females have become much more numerous
than the males—and in the case of one Indian Tumix the females

are said to l)e ‘'much more commonly met with than the
“ males.” **—then it is not improbable that the females would
have been led to court the males, instead of being courted by
them. This indeed is the case to a certain extent with some
birds, as we have seen with the peahen, wild turkey, and certain

kinds of grouse. Taking as our guide the habits of most male

birds, the greater size and strength as well as the extraordinary

pugnacity of the females of the Turnix and emu, must mean
that they endeavour to drive away rival females, in order to gain

possession of the male ; and on this view all the facts become

clear; for the males would probably be most charmed or ex^

cited by the females which were the most attractive to them hy

their bright colours, other ornaments, or vocal powers. Sexual

selection would then do its work, steadily adding to the attrac-

tions of the females ;
the males and the young being left not at

all, or but little modified.

Class IlL When the adult male resembles the adult female, the

young of both sexes have a peculiar first plumage of their own ,—In

this class the sexes when adult resemble each other, and differ

from the young. This occurs with many birds of many kinds.

The male robin can hardly be distinguished from the female,

but the young are widely different, with their mottled dusky-

olive and brown plumage. The male and female of the splendid

** Jtrdoii, * ^rdft of ladiV voJ. iii. p.
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oarlet ibis are alike, whilst the young are brown; and the
scarlet-colour, though common to both sexes, is apx)arently a
sexual character, for it is not well developed in either sex under
confinement; and a loss of colour often occurs with brillian'*'

males when they are confined. With many species of herons
Ihe young differ greatly from the adults; and the summer
plumage the latter, though common to both sexes, clearly

has a nuptial character. Young swans are slate-coloured,

whilst the mature birds are pure white; but it would be
superfluous to give additional instances. These differences

between the young and the old apparently depend, as in the last

two classes, on the young having retained a former or ancient

state of plumage, whilst the old of both sexes have acquired a new
one. When the adults are bright coloured, we may conclude

from the remarks just made in relation to the scarlet ibis and to

•many herons, and from the analogy of the species in the first class,

that such colours have been acquired through sexual selection by
the nearly mature males

;
but that, differently from what occurs

in the first two classes, the transmission, though limited to the

same age, has not been limited to the same sex. Consequently, the

sexes when mature resemble each other and differ from the young.

Glass IV. WKtn the adult male resemhlet the adult female^ the

young of both sexes in theirfirst ylumage resemUe the adults.—^In this

class the young and the adults of both sexes, whether brilliantly

or obscurely coloured, resemble each other. Such cases are, I

think, more common than those in the last class. We have in

England instances in the kingfisher, some woodpeckers, the jay,

magpie, crow, and many small dull-coloured birds, such as th«

hedge-warbler or kitty-wren. But the similarity in plumage
between the young and the old is never complete, and graduates

away into dissimilarity. Thus the young of some members ol

the kingfisher family are not only less vividly coloured than the

adults, but many of the feathers on the lower surface are edged

with brown, —a vestige probably of a former state of the

plumage. Frequently in the same group of birds, even within

the same genus, for instance in an Australian genus of parro-

keets (Platycercus), the young of some species closely resemble,

whilst the young of other species differ considerably, from their

parents of both sexes, which are alike.” Both sexes and the

young of the common jay are closely similar ; but in the Canada

jay {Perisoreus canaclensib) the young differ so much from their

parents that they were formerly described as distinct species.*®

'' Jerdon, * Birds of India,* vol. i.
*• Gould, Ibid. vol. ii. pp. 37, 46,

pp. 222, 228. Gould's * Handbook to 36.

the Bixda of Anatralia,* voL i. pp. ” Audubon, * Orniih. Biography,

124, 130. vol. ii. p. 55.
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I may xemark before proceeding that, under the present and
next two classes of cases, the facts are so complex and the con-

dusions so doubtful, that any one who feels no especial interest

in the subject bad better pass them over.

The brilliant or conspicuous colours which characterise many birds

In the present class, can rarely or nerer be of service to them as a pro-
tection ; so that they have probably been gained by the males through
sexual selection, and then transferred to the females and the young.
It is, however, possible that the males may have selected the more
attractive femdes ; and if these transmitted their charaoiers to their

offspring of both sexes, the same results would follow as from the
selection of the more attractive males by the females. But there is

evidence that this contingency has rarely, if ever, occurred in any of
those groups of birds in which the sexes are generally alike ; for, if

even a few of the successive variations had failed to be transmitted to

both sexes, the females would have slightly exceeded the males in
beauty. Exactly the reverse occurs under nature ; for, in almost every
large group in which the sexes generally resemble each other, the
males of some few s^ies are in a slight degree more brightly coloured
than the females. It is again possible that the females may have
selected the more beautiful males, these males having reciprocally

selected the more beautiful females; but it is doubtful whether this

double Process of selection would be likely to occur, owing to the
greater eagerness of one sex than the other, and whether it would bo
more efScieut than selection on one side alone. It is, therefore, the
most probable view that sexual selection has acted, in the present class,

as far as ornamental oharacters are concerned, in acoordamco with the
general rule throughout the animal kingdom, that is, on the males

;

and that these have transmitted their gradually-acquired colours,

either equally or almost equally, to their offspring of both sexes.

Anottier point is more doubtful, namely, whether the successive

variations first appeared in the males after they had become nearly
mature, or whilst quite young. In either case sexual selection must
have acted on the male when ho had to compete with rivals for the
possession of the female ; and m both cases the characters thus acquired
have been transmitted to both sexes and all ages. But these characters,

if acquired by the males when adult, may have been transmitted at

first to the adults alone, and at some subsequent period transferred to

the young. For it is known that, when tiie law of inheritance at

corresponding ages fails, the offspring often inherit characters at an
earlier age Uian that at which they first appeared in their parents.’*

Cases apparently of this kind have been observed with birds in a statt)

of nature. For instance Mr. Blyth has seen specimens of Laniug rujvs

and of CaiymbuM glaeidUs which hod assumed whilst young, in a quite

anomalous manner, tho adult plumage of their parents.*' Again, thf)

young of the common swan (Gygnua olor) do not cast off their dark
featb^ and become white until eighteen months or two years old ; but
Dr. F. Forel has described the case of three vigorous young birds, out
ef a brood of four, which were bom pure white. These young birds

** * Variation of Animals and Charlesworths* * Mag. of Hat*

Plants under Domestication,' vol. iL Hist/ vol. i. 1837, pp. 306*

P. 79
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were not albinoes, as (diewn by the colour of their beaks and legs, which
nearly resembled the same parts in the adults.*^

It may be worth while to illustrate the aboTe three modes by whioh,
in the present class, the two sexes and the young may have come to
lesomme each other, by the curious case of the genus Passer.’* In the
house-sparrow (P. dcmesticiLs) the male differs much from the female
and from the young. The young and the females are alike, and
resemble to a large extent both sexes and the young of the sparrow ol
Palestine (P. hrcushydcustylusY as well as of some allied species. We
may therefore assume that the female and young of the house-sparrow
approximately shew us the plumage of the progenitor of the genus.
Now with the tree-sparrow (P. montanus) both sexes and the young
closely resemble the male of the house-sparrow ; so that thev have all

been moiUtied in the same manner, and all depart from the typical
colouring of theii early progenitor. This may have been effect^ by
a male ancestor of the tree-sparrow having varied, firstly, when nearly
mature ; or, secondly, whilst quite young, and by having in either case
transmitted his modified plumage to the females and the young ; or,

thirdly, he may have varied when adult and transmitted his plumage
to both adult sexes, and, owing to the failure of the law of inheritance

at corresponding ages, at some subsequent period to his young.
It is impossible to decide which of these three ifiodes has generally

prevailed throughout tho present class of cases. That the males varied
whilst young, and transmitted their variations to their offspring of both
sexes, is the most probable. I may here add tiait I have, with little

success, endeavoured, by consulting various works, to decide how far

tho period of variation in birds has generally determined tho transmis-
sion of characters to one sex or to both. The two rules, often referred

to (namely, that variations occurring late in life are transmitted to ono
anu the some sex, whilst those which occur early in life are transmitted
to both sexes), apparently hold good m the first, second, and fourth

classes of cases ; but they fail in the third, often in the fifth,” and in

the sixth small class. They apply, however, as far as 1 can judge, to

a considerable majority of the species; and we must not forget the
striking generalisation by Dr. W. Marshall with respect to the protu-

berances on the heads of birds. Whether or not the two rules generally

‘ Bulletin de la Soc. Vaudoise

des Sc. Nat.* vol. r. 1869, p. 132.

The young of the Polish swan
Cygnus immutabUis of Yarrell, are

always white ; but this species, as

Mr. Sclater infoms me, is believed

to be nothing more than a variety

of the domestic swan (fiygnus
o/6r).

•• 1 am indebted to Mr. Blyth
for information in regai-d to this

genus. The sparrow of Palestine

belong to the sub-genus Petronia.
** For instance, the males of

Tntnagra ccstiva and Fringilla cyanea
require three years, the male of

Frtngilla oiria four years, to com-
jdote th«ir beautiful plumage. (See

Audubon, * Ornith. Biography,* vol.

1 . p. 233, 280, 378.) The Harlequin
duck takes three years (ibid. vol. iii.

p. 614). The male of the Gold
pheasant, as I hear from Mr.
Jenner Weir, can be distinguished

from the female when about three

months old, but he does not acquire

his full splendour until the end ot

the September in the following

year.
” Thus the Ibis tantalus and Orus

americanus take four years, the

Flamingo several years, and the
Ardea ludovicana two years, before

they acquire their perfect plumage.
See Audubon, ibid. vol. i. p. 221 j

vol. ill. pp. 133, 130, 211.

2 I 2
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hold f^ood, we may ooDcludo from the facts given in the eighth cliaptev

that the period of variation is one important element in determining the
form of transmission.
With birds it is difficult to decide by what standard wo ought to judge

of the earliness or lateness of the period of variation, whether by the
age in reference to the duration of lifO) or to the power of reproduction

or to tiio number of moults through which the species passes. The
moulting of birds, even witiiiu the same family, sometimes differs

much without any assignable cause. Some birds moult so early, that
nearly all the body feathers are cast off before the first wing-feathers

are fully grown ; and wo cannot believe that this was the primordial

state of thinj;^. When the period of moulting has been accelerated,

the age at which the colours of the adult plumage are first developed
will falsely appear to us to be earlier than it l eally is. This may be
illustrated by the practice followed by some bird-fanciers, who pull

out a few feathers from the breast of nestling bullfinchen, and from the
head or neck of young gold-pheasants, in order to ascertain tbcir sex

;

for in the males, these feathers are immediately replaced by coloured

ones.** The actual duration of life is kuowm in but few birds, so that

we can hardly judge by this standard. And, with reference to the

period at which the power of reproduction is gained, it is a remark-
able fact that various birds occasionally breed whilst retaining their

immature plumage.*'

The fact of birds breeding in tlieir immature plumage seems opposed
to the belief that sexual selection has played as important a part, as I

believe it has, in giving ornamental colours, plumes, &c., to ttie males,

and, by means of equal transmission, to the females of many species.

The objection would be a valid one, if the younger and less ornamented
males were as successful in winning females and propagating their

kind, as the older and more beautiful males. But we have no reason

to suppose that tiiis is the case. Audubon speaks of the breeding of

the immature males of Ihu tantalus us a rare event, as does Mr.
Swinhoe, in regard to the immature males of Oriolus.’* If the young
of any species in their immature plumage were nioic successful in

w'inuing partners than the adults, the adult plumage would probably

** Mr. Blyth, m Charlesworth*s 58): but Mr. Blyth intbrms me
•Mag. of Nat. Hibt.’ vol. i. 1837, p. that certain herons apparently are

300. Hr. Bartlett has informed dimorphic, for white and coloured

me in regard to gold-pheasants. individuals of the same age may be

1 have noticed the following observed. The Harlequin duck
cases in Audubon's * Ornith. Bio- {Anas histrionica, Linn.) takes three

graphy,* The redstart of America, years to acquire its full plumage,
{Musoapioa mticUlOj vol. i. p. 203). though mauy birds breed in the

The Ibis tantalus takes four years to second year (vol. iii. p. 614). The
eome *0 full maturity, but some- White-headed Eagle {Falco leucocc*

times breeds in the second year (vol. phalusj vol. iii. p. 210) is likewise

iii. p. 133). The Qrus arnerkanus known to breed in its immature
takes the same time, but breeds state. Some sfiecics of Oriolns (ac-

before acqoiriug its full plumage cording to Mr. Blyth and Mr.
(vol. tii. p. 211). The adults of Swinhoe, in *lbis,’ July 1863, p.

Ardea oseruka are blue, and the 68) likewise breed bafoie they
young white

;
and white, mottled^ attain their foil plumage,

and mature Une birds may all be ** See the last foot-note.

iM breeding t^^ether (voL ir. f.
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toon be lost, as the males would preyail, which retained their immatnre
dress for the longest period, and ^us the character of the speciea
would ultimately be modified.** If, on the other hand, the young nerer
suooeeded in obtaining a female, ihe habit of early reproduction wo^d
perhaps be sooner or later eliminated, from being superfluous and
entailing waste of power.

The ^umage of certain birds goes on increasing in beauty during
many years after they are fuUy mature ; this is the case with the train

of the peacock, with some of the birds of paradise, and with the crest

and plumes of certain herons, for instance, the Ardea ludovioana,**

But it is doubtful whether the continued development of such feathers

is the result of the selection of successive beneficial variations (though
this is the most probable view with birds of paradise) or merely of con-

tinuous growth. Most fishes continue increasing in size, as long as they
are in g^ health and have plenty of food ; and a somewhat similar
law may prevail with the plumes of birds.

Class V. When the adtUie of both sexes have a distinct winter and
summer plumage, whether or not the male differs from the female, the

young resemble ilie adults of both sexes in their winter dress, or much
more rarely in their summer dress, or they resemble the females alone.

Or the young may have an intermediate character; or, again, they may
differ greatlyfrom the adults in both their seasonal plumages .—The cases

in this class are singularly complex; nor is this surprising, as they
depend on inheritance, limited in a greater or less degree in three

dififerent ways, namely, by sex, age, and the season of the year. In
some cases the individuals of the same species pass through at least

five distinct states of plumage. With the species, in which the male
differs from the female during the summer season alone, or, which is

rarer, during both seasons,^ ^ the young generally resemble the females,

—as with the so-called goldfinch of North America, and apparently

with the splendid Maluri of Australia.^^ With those species, the sexes

of which are alike during both the summer and winter, the young may

*• Other animals, belonging to Jerdon, ‘Birds of India,’ voL
quite distinct classes, are either iii. p. 507, on the peacock. Dr.

habitually or occasionally capable Marshall, thinks that the older and
of breeding before they have fully more brilliant males of birds of

acquired their adult characters, paradise, have an advantage over

This is the case with the young the younger males; see ‘Archives

males of the salmon. Several am- Neerlandaises,’ tom. vi. 1871.—On
phibians have been known to breed Ardea, Audubon, ibid. vol. iiL p.

whilst retaining their larval struc- 139.

tore. Fritz Miiller has shewn For illustrative cases see vol.

Facts and Arguments for Darwin,’ iv. of Macgillivray’s ‘ Hist. Brit,

bng. trans. 1869, p. 79) that the Birds ;’ on Tringa, &c.,pp. 229,271

;

males of several araphipod rrusta- on the Machetes, p. 172; on the

ceans become sexually mature whilst Ciiaradrius hiaticula, p. 118 ; on the

young
; and 1 infer that this is a Charadrius pluvialis, p. 94.

case of prematnro breeding, because ForthegoldfinchofN. America,

they have not as yet acquired their Fringilla tristis^ Linn., see Audubon,
fully-developed claapers. All such ‘ Ornith. Biography,* voL f. p. 17S.

facts are highly interesting, as For the Malnri, Gould’s ‘ Handbook
bearing on one means by which to the Birds of Australia, voL L ^
•jtecies may undergo great modifi- 318
Qitlotts of oharaoter.
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resemble the adnlts, firstly, in their winter dress ; secondly, and this is

of much rarer occurrence, in their summer dress ; thirdly, they may be
intermediate between these two states ; and, fourthly, they may diffeir

neatly from the adults at all seasons. We have an instance of the
first of these four cases in one of the e^ets of India {Buphw coro-

mandu8\ in which the voune and the adults of both sexes are white
during the winter, the aaults^coming golden-bufif during the summer.
With the gaper {Anastomus osciiam) of India we have a similar case,

but the colours ere reversed: for the young and the adults of both
sexes are grey and black during the winter, the adults becoming white
during the summer.*^ As an instance of the second case, the young of
the razor-bill {Aloa lorda, Linn.), in an early state of plumage, are
coloured like the adults during the summer ; and the young of the
white-crowned sparrow of North America {FrinaiUa leucophrys), as soon
as fiedged, have elegant white stripes on their heads, which arc lost by
the young and the old during the winter.^* With respect to the third

case, namely, that of the young having an intermediate character between
the summer and winter adult plumages, Yorrell^^ insists that this

occurs with many waders. Lastly, in regard to the young differing

greatly from both sexes in their adult summer and winter plumages,
this occurs with some herons and egrets of North America and India,

—

the young alone being white.

I will make only a few remarks on these complicated cases. When
the young resemble tlie females in their summer dross, or the adults of

both sexes in their winter dress, the cases difiier from those given under
Classes I. and III only in the characters originally acquired by the
males during the bret’ding-sea&on, having been limited in their trans-

mission to the corresponding season. When the adults have a distinct

summer and winter plumage, and tho young differ from both, the ca-o

is more diflScult to understeud. We may e^mit as probable that the
young have retained an ancient state of plumage ;

we can account by
sexu^ selection for the summer or nuptial plumage of the adults, but
how are we to account for their <li8tiuct winter plumage? *’ If we con id

admit that this plumage serves in all cases as a })rotcction, its ac-

quirement would be a simple affair; but there seems no good reason

tor this admission. It may be suggested that the widcl} different

conditions of life during the winter and summer have acted in a direct

manner on the plumage; this may have had some effect, but I have
not much confidence in so great a difference as we sometimes see

between the two plumages, having been thus caused. A more probable

explanation is, that an ancient style of plumage, partially moflified

through the transference of some characters from the sumraer plumage,
has b^n retained by the adults during the winter. Finally, all the

cases in our present class apparently depend on characters acquired by
the adult males, having been variously limih d in their transmission

according to age, season, and sex; but it would not )>c worth while to

attempt to follow out these complex relations.

I am indebted to Jlr. Blyth On the Frinyilla leucophrys, Au-
for information as to the Buphus; dubon, ibid. vol. it. p. 89. 1 shall

see also Jerdon, ' Birds of India,’ have hereafter to refer to the young
vol. iiL p. 749. On the Anastomus, of certain herons and egrets being

see Blyth, in ‘Ibis,' 1867, p. 173. white.
** On the Alca, see Macgillivray, " ‘ Histoiy of British Birds,* vol

Hist. Brit. Birds,* vol. v. p. 347. * p. l.'iO.
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Claw VI. TKd yowng in fheir fint plwnage differ from each other
aooording to sex; the young males resenMing more or leas doady the adult
males- and the young females mare or less closely the adult females-

—

I'he cases in the present class, though occurring in various groups, are
not numerous

;
yet it seems the most natural thing that the young

should at first somewhat resemble the adults of the same sex, and
CTadually become more and more like them. The adult male blackcap
[Sylvia atricamUa) has a black head, that of the female being reddish <

Drown ; and 1 am informed by Mr. Blyth, that the young of both sexes
can be distinguished by this character even as nestUngs. In the family
ofthrushes an unusual number of similar cases have been noticed ; thus,
the male blackbird {Turdus merula) can be distinguished in the nest
from the female. The two sexes of the mocking bird {Turdus polyglottus^

Linn.) differ very little from each other, yet the males can eakly be
distinguished at a very early age from the females by shewing more
pure white.^* Tlie males of a forest-thrush and of a rock-thrush
(Oroeetes erythrogastra and Petrodnda cyanea) have much of their

plumage of a fine blue, whilst the females are brown ; and the nestling
males of both species have tlieir main wing and tail-feathers edged witli

blue, whilst those of the female are edged with brown.*^ In the young
blackbird the wing feathers assume their mature character and b^ma
black after the others ; on the other hand, in the two species just named
the wing-feathers become blue before the others. The most probable
view with reference to the oases in the present class is that the males,

differently from what occurs m Glass I., have transmitted their colours

to their male offspring at an earlier age than that at which they were
first acquired; for, if the males had varied whilst quite young, their

characters would probably have been transmitted to foth sexes.^*

In AUhurus polyimus, a humming-bird, the male is splendidly coloured

black and green, and two of the tail-feathers are immensely lengthened

;

the female has an ordinary tail and inconspicuous colours ; now the
young males, instead of resembling the adult female, in accordance

with the common rule, begin from the first to assume the colours proper

to their sex, and their tail-feathers soon Oecome elongated. I owe Uiis

information to Mr. Gould, who has given me the following more striking

and as yet unpublished case. Two humming-birds belonging to the

genus Eustephanus, both beautifully coloured, inhabit the small island

of Juan Fernandez, and have always been ranked as specifically dis-

tinct. But it has lately been ascertained that the one, which is of a
rich chesnut-brown colour with a golden-red head, is tlie male, whilst

the other, which is elegantly variegated with green and white with a

metallic-green head is the female. Now the young from the first

** Audubon, ‘ Ornith, Biography,"

vol. i. p. 113.

Mr. C. A. Wright, in *lbis,"

vol. vi. 1864, p. 65. Jeifion, ‘ Birds

of India,’ vol. i. p. 515. See also on

the blackbird, Blyth in Gharles-

worth’s ‘ Mag. of Nat, History,’ vol.

i. 1837, p. 113.

The following additional cases

may be mentioned
;
the young males

of Tanagra rubra can be distinguished

from the vouQiE females fAudubon.

* Ornith. Biography,’ vol. iv. p. 392),

and so it is with the nestlings of a

blue nuthatch, Dendrqpkila frontalis

of India (Jerdon, * Birds of India,*

vol. i. p. 389). Mr. Blyth also

informs me that the sexes of the

stonechat, Saxicola ruMook^ are

distinguishable at a very early age.

Mr. SMvin gives (‘Proc. Zoolog. S^’
1870, p. 206 ), the case of a hum*
ming-bird, like the following one of

KaBtephaiiu.s.
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•soraowhat resemble the adults of the corresponding sox, the resemblanoe
gradually becoming more and more complete.
In considering this last case, if as before we tako the plumage of tlir

young as our guide, it \NOuld appear that both sexes have been rendered

neautiful independently ; and nut that one sex has partially transfenea
Its beauty to the other. The male apparently lias acquired his bright

flours through sexual selection in the same manner as, for instance,

the peacock or pheasant in our first class of cases ; and the female in

the same manner as the female Rhynchsea or Tumix in our second
class of cases. But there is much difficulty in understanding how this

could have been effected at the same time with the two sexes of the
same species, hir. Salvin states, as we have seen in the eighth chapter,

that with certain humming-birds the males greatly exceed the females
in number, whilst with other species inhabiting the some country the
females greatly exceed the males. If, then, we might assume that

during some former lengthened period the males of the Juan Fernandez
species had greatly exceeded the females in number, but that during
another len^hened period the females had far exceeded the males, we
could understand how the males at one time, and the females at

another, mi^'ht have been rendered beautiful by the selection of the

brighter-coloured individuals of eitlior sex; both sexes transmitting

their characters to their young at a rather earlier age than usual.

Whether this is the true explanation I will not pretend to say ; but the

case is too remarkable to be passed over without notice.

We have now seen in all six classes, that an intimate relation

3xists between the plumage of tho young and the adults, either

of one sex or both. These relations are fairly well explained

on the principle that one sex—^this being in the great majority

of cases the male—first acquired through variation and sexual

selection bright colours or other ornaments, and transmitted

them in various ways, in accordance with the recognised laws of

inheritance. \\Tiy variations havo occurred at different periods

of life, even sometimes with species of the same group, we do not

know, but with respect to the form of transmission, one important

determining cause seems to be the age at which the variations

first appear.

From the principle of inheritance at corresponding ages, and

from any variations in colour which occurred in the males at an
early age not being then selected—on the contrary being often

eliminated as dangerous—whilst similar variations occurring

at or near the period of reproduction have been preserved, it

follows that tho plumage of the young will often have been left

unmodified, or but little modified. We thus get some insight

into tho colouring of the progenitors of our existing species. In

B vast number of species in five out of our six clas^ of cases,

the adults of one sex or of both arc bright coloured, at least

during the breeding-season, whilst the young are invariably less

xn^^j colour^ than tho adults, or are qnito dull coloured;
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for no instance is known, as for as I can discover, ol the young
of dull-coloured species displaying bright colours, or of the young
of bright-coloured species lining more brilliant than their parents.

In the fourth class, however, in which the young and the old

resemble each other, there are many species (though by no
means all), of which the young are bright-coloured, and as these

form whole groups, we may infer that their early progenitors

were likewise bright. With this exception, if we look to the

birds of the world, it appears that their beauty has been much
increased since that period, of which their immature plumage
gives us a partial record.

On th& Colour of the Plumage in relation to Protectmi ,—^It will

have been seen that I cannot follow Mr. Wallace in the belief

that dull colours, when confined to the females, have been in

most cases specially gained for the sake of protection. There

can, however, be no doubt, as formerly remarked, that both

sexes of many birds have had their colours modified, so as to

escape the notice of their enemies ;
or in some instances, so as to

approach their prey unobserved, just as owls have had their

plumage rendered soft, that their flight may not be over-

heard. Mr. Wallace remarks ** that it is only in the tropics,

among forests which never lose their foliage, that we find
** whole groups of birds, whose chief colour is green.” It will be

admitted by every one, who has ever tried, how difficult it is to

disting^h parrots in a leaf-covered tree. Nevertheless, we
must remember that many parrots are ornamented with crimson,

blue, and orange tints, which can hardly be protective. Wood-
peckers are eminently arboreal, but besides green species, there

are many black, and black-and-white kinds—all the species

being apparently exposed to nearly the same dangers. It is

therefore probable that with tree-haunting birds, strongly-pro-

nounced colours have been acquired through sexual selection,

but that a green tint has been acquired oftener than any other,

from the additional advantage of protection.

In regard to birds which live on the ground, every one admits

that they are coloured so as to imitate the surrounding surface.

How difficult it is to see a partridge, snipe, woodcock, certain

plovers, larks, and night-jars when crouched on ground. Ammals
inhabiting deserts offer the most striking cases, for the bare

surface affords no concealment, and nearly all the smaller quad-

rupeds, reptiles, and birds depend for safety on their colours.

Mr. Tristram has remarked in regard to the inhabitants of the

dahara, that all are protected by their "isabelline or sand-

w * WestQainster RevieWf’ Jiilyi 1867, p. 5,
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^ oolonr."^ Calling to my leoolleotion tho desertrbirds of Soutb
America, as well as most of the gronnd-birds of Great Britain,

it appeared to me that both sexes in such cases are generally

coloured nearly alike. Accordingly, I applied to Mr. Tristram

with respect to the birds of the Sahara, and he has kindly

given me the following information. There are twenty-six

species belonging to fifteen genera, which manifestly have their

plumage coloured in a protective manner; and this colouring is

all the more striking, as with most of these birds it differs from
that of their congeners. Both sexes of thirteen out of the

twenty-six species are coloured in the same manner
;
but these

belong to genera in which this rule commonly prevails, so that

they tell us nothing about the protective colours being tho same
in ^th sexes of desert-birds. Of the other thirteen species, three

belong to genera in which the sexes usually differ from each

other, yet here they have the sexes alike. In the remaining ten

species, the male differs from the female ; but the difference is

confined chiefly to the under surface of the plumage, which is

concealed when the bird crouches on the ground
; the head and

back being of the same sand-coloured hue in the two sexes. So
that in these ten species the upper surfaces of both sexes have
been acted on and rendered alike, through natural selection, for

tho sake of protection ; whilst the lower surfaces of the males

alone have been diversified, through sexual selection, for the

sake of ornament. Here, as both sexes are equally well pro-

tected, we clearly see that the females have not been prevented

by natural selection from inheriting the colours of their male
parents; so that wo must look to the law of sexually-limited

transmission.

In all parts of the world both sexes of many soft-billed birds,

especially those which frequent reeds or sedges, are obscurcl}

coloured. 'So doubt if their colours had baen brilliant, they

would have been much more conspicuous to their enemies
; but

whether their dull tints have l^en specially gainc d for tho sake

of protection seems, as far as I can judge, rather doubtful. It

is still more doubtful whether such dull tints can have been

gained for the sake of ornament. We must, however, bear in mind
that male birds, though dull-coloured, often differ much from

their females (as with the common sparrow), and this leads to

tho belief that such colours have been gained through sexuai

selection, from being attractive. Many of the soft-billed birds

are songsters ;
and a discussion in a former chapter should not

** * Ibis,* 1859, Tol. i. p. 429, et his experience of the Sahara, thii

t0q, l>r. Rohlfs, however, remnrkii statement is t<»o

to me in a letter that, nrcopliR^
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be forgotten, in which it was shewn that the best songstei-s are
rarelj ornamented with bright tints. It would appear that female
birds, as a general rule, have selected their mates either for their

tweet voices or gay colours, but not for both charms combined.
Some species, which are manifestly coloured for the sake of

protection, such as the jack-snipe, woodcock, and night-jar, are
likewise marked and shaded, according to our standard of taste,

with extreme elegance. In such cases we may conclude that

both natural and sexual selection have acted conjointly for

protection and ornament. Whether any bird exists which does
not possess some special attraction, by which to charm the
opposite sex, may be doubted. When both sexes are so obscurely
coloured that it would be rash to assume the agency of sexual

selection, and when no direct evidence can be advanced shewing
that such colours servo as a protection, it is best to own complete
ignorance of the cause, or, which comes to nearly the same thing,

to attribute the result to the direct action of the conditions of life.

Both sexes of many birds are conspicuously, though not
brilliantly coloured, such as the numerous black, white, or

piebald species; and these colours are probably the result of

sexual selection. With the common blackbird, capercailzie,

blackcock, black scoter-duck (Oidemia), and even with one of

the birds of paradise (^Lophorina atra), the males alone are black,

whilst the females are brown or mottled ; and there can hardly

be a doubt that blackness in these cases has been a sexually

selected character. Therefore it is in some degree probable that

,
the complete or partial blackness of both sexes in such birds as

crows, certain cockatoos, storks, and swans, and many marine

birds, is likewise the result of sexual selection, accompanied by

equal transmission to both sexes ; for blackness can hardly servo

in any case as a protection. With several birds, in which the

male alone is black, and in others in Tvhich both sexes are

black, the beak or skin about the head is brightly coloured, and

the contrast thus afforded adds much to their beauty
;
we see

this in the bright yellow beak of the male blackbird, in the

crim.son skin over the eyes of the black-cock and capercailzie, in

tlie brightly and variously coloured beak of the scoter-drake

(Oidemia), in the red beak of the chough {Cot'vus (/raculus^lJimJ)^

of the black swan, and the black stork. This leads me to remark

that it is not incredible that toucans may owe the enormous

dize of their beaks to sexual selection, for the sake of displaying

the diversified and vivid stripes of colour, with which these

Irgans are ornamented.*^ The naked skin, also, at the base of the

** Ko satisfactory explanation has size, and still less of the bright

f\'fr been offored of the imnieuse colours, cf the toucan’s beak Mr
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Doak and round tho eyes is likewise often brilliantly ooioured

and Mr. Gould, in speaking ofone species,^ says that the colouns

of the beak are doubtless in the finest and most brilliant state

“ during tho time of pairing.’* There is no greater improbability

that toucans should be encumbered with immense beaks, though
rendered as light as possible by their cancellated structure, for

the display of fine colours, (an object falsely appearing to us
unimportant), than that the male Argus pheasant and some other

birds should ^ encumbered with plumes so long as to impede
their flight.

In the same manner, as the males alone of various species are

black, the females being dull-coloured ; so in a few cases the

males alone are either wholly or partially white, as with the

several bell-birds of South America (Chasmorhynchus), the

Antarctic goose (^Bemicla antarctica), the silver-plieasant, &c.,

whilst the females are brown or obscurely mottled. Therefore,

on the same principle as before, it is probable that l)oth sexes of

many birds, such as white cockatoos, several egrets with their

beautiful plumes, certain ibises, gulls, terns, &c., have acquired

their more or less completely white plumage through sexual

selection. In some of these cases the plumage becomes white
only at maturity. This is the case with certain gannets, tropic-

birds, &c., and with the snow-goose (Anser Jiyperhoreus). As the

latter bre^s on the “ barren grounds,” when not covered with
snow, and as it migrates southward during the winter, there is

no reason to suppose that its snow-white adult plumage serves

as a protection. In the Andstomus oscitans, we have still better

evidence that tho white plumage is a nuptial character, for it is

developed only during the summer ; the young in their imma-
ture state, and tho adults in their winter dress, being grey and
black. With many kinds of gulls (Larus), the head and neck
become pure white during the summer, l^ing grey or mottled

during the winter and in the young state. On the other hand.

Bates (‘The N.aturalist on the

Amazons,’ vol. ii. 1863, p. 341)
states that they use their beaks for

reaching fmit at the extreme tips

of the branches; and likewise, as

stated by other authors, for ex-

tracting eggs and young birds from
the nests of other birds. But, as

Mr. Bates admits, the beak “can
“ scarcely be considered a very per-
“ fectly-formed instrument for the
“ end to which it is applied.” The
great bulk of the b^k, as shewn

by its breadth, depth, as well as

length, is not intelligible on the
view, that it serves merely as an
organ of prehension. Mr. Belt
believes (‘The Naturalist in N.'ca-

ragua,’ p. 197), that the principal

use of the beak is as a defence
against enemies, especially to the
female whilst nesting in a hole in a
tree.

Ramphastos carinatns, Qo«ld*f
‘ Monograph of RamphastifUs.*
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with the smaller gulls, or sea-mews (Gavia), and with some terns
^Sterna), eicactly the reverse occurs

; for the heads of the young
birds during the first year, and of the adults during the winter,
are either pure white, or much p^er coloured than during the
breeding-season. These latter cases offer another instance of the
capricious manner in which sexual selection appears often to

nave acted.®®

That aquatic birds have acquired a white plumage so much
offconer than terrestrial birds, probably depends on their largo

size and strong powers of flight, so that they can easily defend
themselves or escape from birds of prey, to which moreover they
ore not much exposed. Consequently, sexual selection has not
here been interfered with or guided for the sake of protection.

No doubt with birds which roam over the open ocean, the males
and females could find each other much more easily, when made
conspicuous either by being perfectly white or intensely black

;

so that these colours may possibly serve the same end as the

call-notes of many land-birds.®* A white or black bird when it

discovers and flies down to a carcase floating on the sea or cast

up on the beach, will be seen from a great distance, and will

guide other birds of the same and other species, to the prey ; but

as this would be a disadvantage to the first finders, the indi-

viduals which were the w hitest or blackest would not thus

procure more food than the less strongly coloured individuals.

Hence conspicuous colours cannot have been gradually acquired

for this purpose through natural selection.

As sexual selection depends on so fluctuating an element as

taste, we can understand how it is that, within the same group

of birds having nearly the same habits, there should exist white

or nearly white, as well as black, or nearly black species,—for

instance, both white and black cockatoos, storks, ibises, swans,

toms, and petrels. Piebald birds likewise sometimes occur in

tho same groups together with black and white species: for

instance, tlie black-necked swan, certain terns, and the common
magpie. That a strong contrast in colour is agreeable to birds,

we may conclude by looking through any large collection, for

the sexes often differ from each other in the male having the pale

»» On Larus, Gavia, and Sterna, high in the air, like maiine tlrds

Me Maegiilivray, ‘ Hist. Brit. Bird-s’ over the ocean, three or four species

vol. V. p. 515, 584, 626. On the are almost wholly or largely white,

Inser hyperborens, Audubon, * Or- and that many others are black. So

nith. Biography,* vol. iv. p. 562. that here again conspicuous colours

On the Anaatomua, Mr. Blyth, in may possibly aid the sexes in finding

* Ibis,* 1867, p. 173. each other during the breeding-

It may be noticed that with season,

fultures, which roam far and wide
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parts of a purer white^ and the variously ooloured dark parts ol

still darker tints than the female.

It would even appear that mere novelty, or slight changes for

the sake of change, have sometimes acted on female birds as a

charm, like changes of fashion with us. Thus tho males of

some parrots can hardly bo said to bo more beautiful than the

females, at least according to our taste, but they differ in such

points, as in having a roso-coloured collar instesui of
** a bright

“emeraldine narrow gi-een collar;*' or in tho male having a black

collar instead of “ a yellow demi-collar in front,” with a pale

roseate instead of a plum-blue head." As so many malo birds

have elongated tail-feathers or elongated crests for their chief

ornament, the shortened tail, formerly described in the male of

a humming-bird, and the shortened crest of the male goosander,

seem like one of the many changes of fashion which we admire
in our own dresses.

Some members of tho heron family offer a still more curious

case of novelty in colouring having, as it appears, been appre-

ciated for the sake of novelty. Tho young of the Ardea asha ai-e

white, the adults being dark slate-coloured; and not only tho

young, but the adults in their winter plumage, of the allied

Muphus coromandus are white, this colour changing into a

rich golden-buff during the breeding-season. It is incredible

that the young of these two species, as well as of some other

members of the same family,*® should for any special purpose

have been rendered pure white and thus made conspicuous to

their enemies
;
or that tho adults of ono of these two species

should have been specially rendered white during the winter in

a country which is never covered with snow. On the other hand
we have good reason to believe that whiteness has been gained by
many birds as a sexual ornament. We may therefore conclude

that some early progenitor of the Ardea asha and tho Buphus
acquired a w-hite plumage for nuptial purposes, and transmitted

this colour to their young; so that the young and the old

became white like certain existing egrets; and that the whiteness

was afterwards retained by the young, whilst it w^as exchanged

by the adults for more strongly-pronounced tints. But if wo
could look still further back to tho still earlier progenitors of

these two species, wo should probably see tho adults dark-

See Jerdon on the genus specific names. Audubon (^Ornith.

Pal^ornis, ‘Birds of India,’ voL i. Biography,' voL iii. p. 416; vol. iv.

p. 258-260. p. 58) seems rather pleased at the
" The young of Ardea rufescens thought that this remarkable change

and A. oarulea of the U. States are of plumage will greatly “ disconoeri

likewise white, the adults being “ tho '^stematists.”

•elenred is aooordapre with th^ir
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oolourdd. 1 infer that this would be the case, from the analogy
of many oth^ birds, which are dark whilst young, and whei
adult are white ; and more especially from the case of the Axdtuk

guUvris, the colours of which are the reverse of those of A, asha^

for the young are dark-coloured and the adults white, the young
having retained a former state of plumage. It appears there-

fore that, during a long line of descent, the adult progenitors

of the Ardea asha, the Buphus, and of some allies, have under-
gone the following changes of colour: first, a dm:k shade;
secondly, pure white

;
and thirdly, owing to another change of

fashion (if I may so express myself), their present slaty, reddish,

or golden-buff tints. These successive changes are intelligible

only on the principle of novelty having been admired by birds

for its own sake.

Several writers have objected to the whole theory of sexual

selection, by assuming that with animals and savages the
taste of the female for certain colours or other ornaments
would not remain constant for many generations; that first

one colour and then another would be admired, and con-

sequently that no permanent effect could be produced. We may
admit that taste is fluctuating, but it is not quite arbitrary. It

depends much on habit, as we see in mankind
; and we may

infer that this would hold good with birds and other animals.

Even in our own dress, the general character lasts long, and the

changes are to a certain extent graduated. Abundant evidence

will be given in two places in a future chapter, that savages

of many races have admired for many generations the same
cicatrices on the skin, the same hideously perforated lips,

nostrils, or ears, distorted heads, (&c. ; and these deformities

present some analogy to the natural ornaments of various

animals. Nevertheless, with savages such fashions do not endure

for ever, as we may infer from the differences in this respect

between allied tribes on the same continent. So again the raisers

of fancy animals certainly have admired for many generations

and still admire the same breeds ; they earnestly desire slight

changes, which are considered as improvements, but any greater

sudden change is looked at as the greatest blemish. With birds

in a state of nature we have no reason to suppose that they

would admire an entirely new style of coloration, even if great

and sudden variations often occurred, which is far from being

the case. We know that dovecot pigeons do not willingly

associate with the variously coloured fancy breeds
;
that albino

birds do not commonly get partners m marriage ; and that the

black ravens of the Feroe Islands chase away their piebald

brethren. But this dislike of a sudden change would noi
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fKreclude their appreciating slight changes, any more than it

does in the case of man. Hence with respect to taste, which
depends on many elements, but partly on habit and partly

on a love of novelty, there seems no improbability in animals

admiring for a very long periodthe same general style of omamen*
tation or other attractions, and yet appreciating slight changes

in colours, form, or sound.

Summa^ry of Hit Four Chapters on Birds,—Most male birds are

highly pugnacious during the breeding-season, and some possess

weapons adapted for fighting with their rivals. But the most
pugnacious and the best armed males rarely or never depend for

success solely on their power to drive away or kill their rivals, but
have special means for charming the female. With some it is the

power of song, or of giving forth strange cries, or instrumental

music, and the males in consequence differ from the females in

their vocal organs, or in the structure of certain feathers. From
the curiously diversified means for producing various sounds, we
gfiin a high idea of the importance of this means of courtship.

Many birds endeavour to charm the females by love-dances or

antics, performed on the ground or in the air, and sometimes at

prepaid places. But ornaments of many kinds, the most

brilliant tints, combs and wattles, beautiful plumes, elongated

feathers, top-knots, and so forth, are by far the commonest means.

In some coses mere novelty appears to have acted as a charm.

The ornaments of the males must be highly important to them,

for they have been acquired in not a few cases at the cost of

increased danger from enemies, and even at some loss of power
in fighting with their rivals. The males of very many species

do not assume their ornamental dress until they arrive at

maturity, or they assume it only during the breeding-season, or

the tints then become more vivid. Certain ornamental

appendages become enlarged, turgid, and brightly coloured

during the act of courtship. Tha males display their charms

with elaborate care and to the best ellect ; and this is done in

the presence of the females. The courtship is sometimes a

prolonged affair, and many males and females congregate at an

appointed place. To suppose that the females do not appreciate

the beautyof the males, is to admit that their splendid decorations,

all their pomp and display, are useless ; and this is incredible.

Birds have fine powers of discrimination, and in some few

instances it can be shewn that they have a taste for the bcautifa).

The females, moreover, are known occasionally to exhibit a

marked preference or antipathy for certain individual males.

If it be admitted that the females prefer, or are unconsciously
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excited by the more beautiful males^ thau the males would
slowly but surely be rendered more and more attractive through
sexufid selection. That it is this sex which has been chiefly

modified, we may infer from the fact that, in almost every genus
where the sexes differ, the males differ much more from one
another than do the females; this is well shewn in certain

closely-allied representative species, in which the females can
hardly be distinguished, whilst the mides are quite distinct.

Birds in a state of nature offer individual differences which
would amply suffice for the work of sexual selection; but wo
have seen that they occasionally present more strongly-marked
variations which recur so frequently that they would imme-
diately be fixed, if they served to allure the female. The laws
of variation must determine the nature of the initial changes,

and will have largely infiuenced the final result. The grada-
tions, which may be observed between the males of allied

species, indicate the nature of the steps through which they

have passed. They explain also in the most interesting manner
how certain characters have originated, such as the indented

ocelli on the tail-feathers of the peacock, and the ball and
socket ocelli on the wing-feathers of the Argus pheasant. It is

evident that the brilliant colours, top-knots, fine plumes, &c., of

many male birds cannot have been acquired as a protection;

indeed, they sometimes lead to danger. That they are not due
to the direct and definite action of the conditions of life, we may
feel assured, because the females have been exposed to the same
conditions, and yet often differ from the males to an extreme

degree. Although it is probable that changed conditions acting

during a lengthened period have in some cases produced a

definite effect on both sexes, or sometimes on one sex alone, the

more important result will have been an increased tendency to

vary or to present more strongly marked individual differences

;

and such differences will have afforded an excellent ground-

work for the action of sexual selection.

The laws of inheritance, irrespectively of selection, appear to

have determined whether the characters acquired by the males

for the sake of ornament, for producing various sounds, and for

fighting together, have been transmitted to the males alone or to

both sexes, either permanently, or periodically during certain

seasons of the year. Why various characters should have been

transmitted sometimes in one way and sometimes in another, is

not in most cases known ;
but the period of variability seems often

to have been the determining cause. When the two sexes have

inherited all characters in common they necessarily resemble

each other
;
but as the successive variations may be differently

2 K
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transmitted, every possible gradation may bo founds even within

the same genus, from the olosost similarity to the widest dis-

similarity between the sexes. With many closely-allied species,

following nearly the same habits of life, the males have come to

differ from each other chiefly through the action of sexual

selection; whilst the females have come to differ chiefly from

partaking more or less of the characters thus acquired by the

males. The effects, moreover, of the definite action of the

conditions of life, will not have been masked in the females, as

in the males, by the accumulation through sexual selection of

strongly-pronounced colours and other ornaments. The indi-

viduals of both sexes, however affected, will have been kept at

each successive period nearly uniform by the free intercrossing

of many individuals.

With species, in which the sexes differ in colour, it is possible

or probable that some of the successive variations often tended

to be transmitted equally to both sexes; but that when this

occurred the females were prevented from acquiring the briglit

colouis of the males, by the destruction which they suffered

during incubation. There is no evidence that it is possible by

natural selection to convert one form of transmission into

another. But there would not be the least difficulty in rendering

a female dull-coloured, the male being still kept bright-coloured,

by the selection of successive variations, which wore from the

first limited in their transmission to the same sex. Whether
the females of many species have actually been thus modified,

must at present remain doubtful. When, through the law of

the equal transmission of characters to both sexes, the females

were rendered as conspicuously coloured as the males, their

instincts appear often to have been modified so that they w’ero

led to build domed or concealed nests.

In one small and curious class of cases the characters and
habits of the two sexes have been completely transposed, for the

females are larger, stronger, more vociferous and brighter

coloured than the males. They have, also, become so quarrel-

some that they often fight together for the possession of the

males, like the males of other pugnacious species for the

possession of the females. K, as seems probable, such females

habitually drive away their rivals, and by the display of their

bright colours or other charms endeavour to attract the males,

we can understand how it is that they have gradually been
rendered, by sexual selection and sexuaHy-limited transmission,

more beautiful than the males—the latter being left unmodified

or only slightly modified.

Whenever the law of inheritance at corresponding ages prevails,
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but not that of sexually-limited transmission, then if the
parents vary late in life—and we know that this constantly
occurs with our poultry, and occasionally with other birds«-
the young will be left imaffected, whilst the adults of both sexes

will bo modified. If both these laws of inheritance prevail and
either sex varies late in life, that sex alone will be modified, the
other sex and the young being unaffected. When variations in

brightness or in other conspicuous characters occur early in life,

as no doubt often happens, they will not be acted on through
sexual selection until the period of reproduction arrives ; con-

sequently if dangerous to the young, they will be eliminated

through natural selection. Thus we can understand how it is

that variations arising late in Life have so often been pre-

served for the ornamentation of the males; the females and
the young being left almost unaffected, and therefore like each
other. With species having a distinct summer and winter

plumage, the males of which either resemble or differ from tho

females during both seasons or during the summer alone, the

degrees and kinds of resemblance between the young and the

old aro exceedingly complex; and this complexity apparently

depends on characters, first acqiured by the males, being

transmitted in various ways and degrees, as limited by age, sex,

and season.

As the young of so many species have been but little modified

in colour and in other ornaments, we are enabled to form some
judgment with respect to the plumage of their early progenitors;

and we may infer that the beauty of our existing species, if we
look to the whole class, has been largely increased since that

period, of which the immature plumage gives us an indirect

retiord. Many birds, especially those which live much on the

ground, have undoubtedly been obscurely coloured for the sake

of protection. In some instances the upper exposed surface of

the plumage has been thus coloured in both sexes, whilst the

lower surface in the males alone has been variously ornamented

through sexual selection. Finally, from the facts given in

these four chapters, wo may conclude that weapons for battle,

organs for producing sound, ornaments of many kinds, bright

and conspicuous colours, have generally been acquired by tho

males through variation and sexual selection, and have been

transmitted in various ways according to the several laws of

inheritance—the females and the young being left comparatively

out little modified.*^

I am greatly indebted to the birds, and the two following onei

kindness of Mr. Sclater for having on mammals. In this way I have

looked over these four chapters on h«en saved from making mistaaee

2x2
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CHAPTER Xm
Sboohdabx Sxxdaii Chabaoixbs 07 Mammals.

The i»w of battle—Special weapons, confined to the males—Caose of

absence of weapons in the female—^Weapons common to both sexes, jn
primarily acquired by the male—Other uses of such weapons—Their

high importance—Greater sixe of the male—Means of defence—On the

preierenoe shewn by either sex in the pairing of quadrupeds.

With mammals the male appears to win the female mnoh more
through the law of battle than through the display of his

charms. The most timid animals, not provided with any special

weapons for fighting, engage in desperate conflicts during the

season of love. Two male hares have been seen to fight together

until one was killed; male moles often fight, and sometimes

with fatal results
;
male squirrels engage in frequent contests,

and often wound each other severely as do male beavers, so

that '' hardly a skin is without scars.” * I observed the same
fact with the hides of the guanacoes in Patagonia; and on one

occasion several were so absorbed in fighting that they fearlessly

rushed close by me. Livingstone speaks of the males of the

many animals in Southern Africa as almost invariably shewing

the scars received in former contests.

The law of battle prevails with aquatic as with terrestrial

mammals. It is notorious how desperately male seals fight,

both with their teeth and claws, during the breeding-season;

and their hides are likewise often covered with scars. Male
sperm-whales ai-e very jealous at this season; and in their

battles they often lock their jaws together, and turn on their

" sides and twist about so that their lower jaws often become
distorted.*

about the names of the species, and
from stating anything as a fact

erhich is known to this distinguished

naturalist to be erroneous. But of

course he is not at all answerable

for the accuracy of the statements

quoted by mo from various autho-

rities.

‘ See Wat prion’s account of two
bares fighting, * Zoologist,* vol. i.

2843, p. 211. On moles, Bell,
* Hist, of British Quadrupeds,* 1st

edit. p. IOOl On squitrela, Audubon

and Bachman, * Viviparous Quad-
rupeds of N. America,’ 1846, p. 269.

On beavers, Mr. A. H. Green, in
* Journal of Lin. Soc. Zioolog.* vol. x.

1868, p. 362.
’ Cn the battles of seals, see Capt.

C. Abbott in * Proc. Zool. 1868,

p. 191; also Mr. R. Brown, ibid,

1868, p. 436 ;
also L. Lloyd, * Game

Birds of Sweden,’ 1867, p. 412
also Pennant. On the sperm-whale
see Mr. J. H. Thompson, in * Proc
ZooL Soc.’ 1867, p. 24fy.
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All XQ^e mimals which aie fomiBhed with special weapons
for fitting, are well known to engage in fierce hettles. The
courage and the desperate conflicts of stags haye often been
described ; their skeletons have been found in Torious parts of
the world, with the horns inextricably locked together, shewing
how miserably the victor and vanquished had perished.’ No
animal in the world is so dangerous as an elephant in must.
Lord Tankerville has given me a graphic description of the
battles between the wild bulls in Chilllngham Park, the descen-
dants, degenerated in size but not in courage, of the gigantic
Bos primigenius. In 1861 several contended for mastery ; and it

was observed that two of the younger bulls attacked in concert
the old leader of the herd, overthrew and disabled him, so that
he was believed by the keepers to be lying mortally wounded in
a neighbouring wood. But a few days afterwards one of the
young bulls approached the wood alone

; and then the monarch
of the chase,** who had been lashing himself up for vengeance,

came out and, in a short time, killed his antagonist. He then
quietlyjoined the herd, and long held undisputed sway. Admiral
Sir J. B. Sulivan informs me that, when he lived in the Falk-
land Islands, he imported a young English stallion, which
frequented the hills near Port William with eight mares. On
these hills there were two wild stallions, each with a small troop
of mares

;
'' and it is certain that these stallions would never

have approached each other without fighting. Both had tried

singly to fight the English horse and drive away his mares,

but had failed. One day they came in together and attacked
'' him. This was seen by the capitan who had charge of the
“ horses, and who, on riding to the spot, found one of the two
*' stallions engaged with the English horse, whilst the other was
“ driving away the mares, and had already separated four from
** the rest. The capitan settled the matter by driving the whole
" party into the corral, for the wild stallions would not leave
“ the mares.’*

Male animals which are provided with efficient cutting or

tearing teeth for the ordinary purposes of life, such as the

carnivora, insectivora, and rodents, are seldom furnished with

weapons especially adapted for fighting with their rivals. The
case is very different with the males of many other animals.

We see this in the horns of stags and of certain kinds of

* See Scrope (‘ Art of Deer-stalk- wapiti, moose, and rein-deer have

ing,* p. 17) on the locking of the been found thus locked together,

horns with the Cervus elaphub. Sir A. Smith found at the Cape of

ftichardson, in * Fauna Bor. Ameri- Good Hope the skeletons of two

oana, 1829
, p. 252

,
says that the gnus in the same condition.



$02 The Diiscent of Paht it.

antelopes in which the females are hornless. With many animals

the canine teeth in the upper or lower jaw, or in both^ are much
larger in the males than in the females, or are absent in the

latter, with the exception sometimes of a hidden rudiment.

Certain antelopes, the musk-deer, camel, horse, boar, various

apes, seals, and the walrus, offer instances. In the females of

the walrus the tusks are sometimes quite absent.* In the male
elephant of India and in the male dugong^ the upper incisors

form offensive weapons. In the male narwhal the loft canine

alone is developed into the well-known, spirally-twisted, so-

called horn, which is sometimes from nine to ten feet in length.

It is believed that the males use these horns for fighting to-

gether ; for " an unbroken one can rarely be got, and occasionally
** one may be found with the point of another jammiBd into the
" broken place.”* The tooth on the opposite side of the head in

the male consists of a rudiment about ten inches in length,

which is embedded in the jaw
; but sometimes, though rarely,

both are equally developed on the two sides. In the female both

are always rudimentary. The male cachalot has a larger head

than that of the female, and it no doubt aids him in his

aquatic battles. Lastly, the adult male omithorhynchus is pro-

vided with a remarkable apparatus, namely a spur on the foreleg,

closely resembling the poison-fang of a venomous snake
;
but ac-

cording to Harting, the secretion from the gland is not poisonous;

and on the leg of the female there is a hollow, apparently for the

reception of the spur.^

When the males are provided with weapons wliich in tlie

females are absent, there can hardly a doubt that these serve

for fighting with other males; and that they were acquired

through sexual selection, and 'were transmitted to the male se^

alone. It is not probable, at least in most cases, that the females

have been prevented from acquiring such weapons, on account

of their being useless, superfluous, or in .some way injurious.

On the contrary, as they arc often used by the males for various

* Mr. Lamont (* Seasons with the

Sea-Horses,* 1861, p, 143) says th.*!!

a good tusk of the male walrus
weighs 4 pounds, and is longer than

that of the female, which weighs

about 3 pounds. The males arc

described as fighting ferociously.

On the occasioi^ absence of the

tusks in the female, see Mr. U.

Brown, ‘Proc. Zool. Socu* 1868, p.

429
* Owen, * Anatomy ofVertel rates,

rol. liL p. 283.

• Mr. R. Brown, in * Proc. Zool.

Soc.' 1869, p. 5.53. See Prof. Turner,

in Journal of * Anat. and Phys.* 1872,

p. 76, on the homological nature of

these tusks. Also Mr. J. W. Clarke
on two tusks being developed in the

males, in ‘Proc. Zoolog. Soc.* 1871,

p. 42.
' Owen on the cachs»ot and

Omithorhynchus, ibid. vol. rii. pp.

638, 641. Harting is quoted b) Dr.

Zouteveen in the Dutch trnnslat. of

this work, vol. ii. p. 292.
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purposes, more especially as a defence against their enemies, it

is a surprising fact that they are so poorly developed, or qnite
absent, in the females of so many animals. With female deer
the development during each recurrent season of great branching
horns, and with female elephants the development of immense
tusks, would be a great waste of vital power, supposing that

they were of no use to the females. Consequently, they would
have tended to be eliminated in the female through natural

selection
;
that is, if the successive variations were limited in

their transmission to the female sex, for otherwise the weapons
of the males would have been injuriously affected, and this

would have been a greater evil. On the whole, and from the

consideration of the following facts, it seems prol^ble that when
the various weapons differ in the two sexes, this has generally

depended on the kind of transmission whiah has prevailed.

As the reindeer is the one species in the whole family of Deer,

in which the female is furnished with horns, though they are

somewhat smaller, thinner, and less branched than in the male,

it might naturally be thought that, at least in this case, they

must be of some special service to her. The female retains her

horns from the time when they are fully developed, namely, in

September, throughout the winter until April or May, when she

brings forth her young. Mr. Crotch made particular enquiries

for me in Norway, and it appears that the females at this season

conceal themselves for about a fortnight in order to bring forth

their young, and then reappear, generally hornless. In Nova
Scotia, however, as I hear from Mr. H. Keeks, the female some-

times retains her horns longer. The male on the other hand

casts his horns much earlier, towards the end of November. As
l)oth sexes have the same requirements and follow the same

habits of life, and as the male is destitute of horns during the

winter, it is improbable that they can be of any special service

to the female during this season, which includes the larger part

of the time during which she is homed. Nor is it probable

that she can have inherited boras from some ancient pro-

genitor of the family of deer, for, from the fact of the females of

so many species in all quarters of the globe not having hornSr

we may conclude that this was the primordial character of the

group.®

The horns of the reindeer are developed at a most imusually

* On the structure and shedding regard to the American variety or

the horns of the reindeer, Hoff- species
;
also Major W, Iloss King,

berg, ^AmoDoitat^s Acad.' vol. iv. ‘The Sportsman in Canraa,' 186tf|

1788, p. 149. See Richardson, p. 80.

Vauna Bor. Americana,’ p. 241, is



504 The Descent of Man. PibtH

early age; but what the cause of this may be is not known.

The effect has apparently been the transference of the horns to

both sexes. We should bear in mind that horns are always

transmitted through the female^ and that she has a latent

capacity for their development, as wo see in old or diseased

females.* Moreover the females of some other species of deer

exhibit, either normally or occasionally, rudiments of horns ;
thus

the female of Ce^'vulus moschatus has " bristly tufts, ending in a
'' knob, instead of a horn and in most specimens of the
'' female wapiti {CerviLs canadensis) there is a sharp bony pro-
** tuberance in the place of the horn.”^* From these several

considerations we may conclude that the possession of fairly

well-developed horns by the female reindeer, is due to the males

having first acquired them as weapons for fighting with other

males; and secondarily to their development from some un-

known cause at an unusually early age in the males, and their

consequent transference to both sexes.

Turning to the sheath-homed ruminants : with antelopes a

graduated series can be formed, beginning with species, the

females of which are completely destitute of horns—^passing on
to those which have horns so small as to be almost rudimentary,

(as with the Antilocapra americana, in which species they are

present in only one out of four or five females “)—^to those w’hich

have fairly developed horns, but manifestly smaller and thinner

than in the male and sometimes of a different shape,'*—and
ending with those in which both sexes have horns of equal size.

As with the reindeer, so with antelopes there exists, as pre-

viously shewn, a relation between the period of the development
of the horns and their transmission to one or both sexes

;
it is

therefore probable that their presence or absence in the females

of some species, and their more or less perfect condition in the

females of other species, depends, not on their being of any
special use, but simply in inheritance. It accords with this

* Isidore Geoffroy St. Hilaire, * Catalogue of Mammalia in the
* Essais de Zoolog. Gdn^rale,’ 1841, British Museum,’ part. iii. p. 220.

p. 513. Other masculine characters, On the Cervus canadensis or wapiti

besides the horns, are sometimes see Hon. J. D. Caton, * Ottawa Acad,

similarly transferr^ to the female ;
of Nat. Sciences,’ May, 1868, p. 9.

thus Mr. Boner, in speaking of an " 1 am indebted to Dr. Canfield,

old female chamois (* Chamois for this information, see also his

Hunting in the Mountains of Ba- paper in * Proc. Zoolog. Soc.,* 1866,

raria,* 1860, 2od edit. p. 363), says, p. 105.
** not only was the head verr male- For instance the horns of the
** looking, but along the back the»e female AnL euchore resemble those
** was a ridge of long hair, usually of a distinct species, yix. the Ant
** to be found only in bucks.** dorcas var. Corine, see Desroarest,

^ On the Cemilus, Dr. Gray, * Mammalogie,’ p. 455.
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Ti0W that even in the same restricted genus both sexes of some
q)ecies, and the males alone of others, are thus provided. It is

also a remarkable fact that, although the females of AntUope
hezoartica are normally destitute of horns, Mr. Blyth has seen no
less than three females thus famished; and there was no reason

to suppose that they were old or diseased.

In all the wild species of goats and sheep the horns are

larger in tho male than in the female, and are sometimes
quite absent in the latter.^ In several domestic breeds of

these two animals, the males alone are furnished with horns

;

and in some breeds, for instance, in the sheep of North Wales,

though both sexes are properly homed, the ewes are very

liable to be hornless. I have been informed by a trustworthy

witness, who purposely inspected a flock of these same sheep
during the lambing season, that the horns at birth are generally

more fully developed in the male than the female. Mr. J. Peel

crossed his Lonk sheep, both sexes of which always bear horns,

with hornless Leicesters and hornless Shropshire Downs; and
the result was that the male offspring had their boms con-

siderably reduced, whilst tho females were wholly destitute of

them. These several facts indicate that, with sheep, the horns

are a much less flrmly fixed character in the females than in

the males ; and this leads us to look at the horns as properly

of masculine origin.

With the adult musk-ox {Ovihos moschatus) the horns of the

male are larger than those of the female, and in the latter the

bases do not touch.” In regard to ordinary cattle Mr. Blyth

remarks : In most of the wild bovine animals the horns are
" lK)th longer and thicker in the bull than in the cow, and in
**
the cow-banteng (Bos sondaicus) the horns are remarkably

** small, and inclined much backwards. In the domestic races

“ of cattle, both of the humped and humpless types, the horns
" are short and thick in the bull, longer and more slender in the

" cow and ox ; and in the Indian buffalo, they are shorter and
" thicker in ^e bull, longer and more slender in the cow. In

the wild gaour (i?. gaurus) the horns are mostly both longer

" and thicker in the bull than in the cow.”” Dr. Forsyth Major

also informs me that a fossil skull, believed to be that of the

female Bos etruscus, has been found in the Val d’Arno, which is

wholly without horns. In the Rhinoceros simus, as I may add,

the horns of the female are generally longer but less powerful

than in the male ;
and in some other species of rhinoceros they

'* Grav, * Oatalogae Mamm. Brit, ricaaa,* p. 278.

Mas.’ part hi. 1852, p. 160. ” * Land and Water,’ 1867, p
** Bicaardson, * Fauna Bor. Ame-
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ire said to be shorter in the female.'^ From these Tarious facts

we may infer as probable that horns of all kinds, even when they
are equally developed in the two sexes, were primarily acquired
by the ii:ale in order to conquer other males, and have been
transferred more dr less completely to the female.

The effects of castration deservo notice, as throwing light on
this same point. Stags after the operation never renew their

horns. The male reindeer, however, must be excepted, as after

castration he does renew them. This fact, as well as the pos>

session of horns by both sexes, seems at fbrst to prove that the

horns in this species do not constitute a sexual character but
as they are developed at a very early age, before the sexes

differ in constitution, it is not surprising that they should be
unaffected by castration, even if they were aboriginally acquired

by the male. With sheep both sexes properly bear horns; and

1 am informed that with Welch sheep the horns of the males are

considerably reduced by castration; but the degree depends

much on the age at which the operation is performed, as is like-

wise the case with other animals. Merino rams have large horns,

whilst the ewes “ generally speaking are without horns ;” and in

this breed, castration seems to produce a somewhat greater

effect, so toat if performed at an early age the horns “ remain
" almost undeveloped/*^* On the Guinea coast tliere is a breed

in which the females never bear horns, and, as Mr. Winwood
Beade informs me, the rams after castration are quite desti-

tute of them. With cattle, the horns of the males are much
altered by castration; for instead of being short and thick,

they become longer than those of the cow, but otlierwise re-

semble them. The Antilope hezoartica offers a somewhat ana-

logous case : the males have long straight spiral horns, nearly

parallel to each other, and directed backwards; the females

occasionally bear horns, but these when present are of a very

different shape, for they are not spiral, and spreading widely,

liend round with the points forwards. Now it is a remarkable fact

that, in the castrated male, as Mr. Blyth informs me, the horns

are of the same peculiar shape as in the female, but longer and
thicker. If we may judge from analogy, the female probably

shews us, in these two cases of cattle and the antelope, the former

*• Sir Andrew Smith, *Zoolo;^ qniries for me in Saxony on this

of S. Africa,* pL xix. Owen, ‘Ana- hubject. H. von Nathubiut> (‘Vieh-

tomy of Vertebrates,* vol. iii. p. 624. zucht,* 1872, p. 64) says that the

This is the conclubioo of horns of sheep castrated at an early

Seidlitz, ‘ Die Darwiusche Theorie,* i)eriod, either altogether Jisap|>eat

1871, p. 47. <»r remain as mere rudiments; but

I am mneh obliged to Prof. 1 do not know whether he relen

Victor Cams, for having made en- to merinos or to ordinary breeds.
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condition of the horns in some early progenitor of each species.

Bat why castration should lead to the reappearance of an early

condition of the horns cannot be explain^ with any certainty.

Nevertheless, it seems probable, that in nearly the same manner
as the constitutional disturbance in the offspring, caused by a
cross between two distinct species or races, often leads to the

reappearance of long-lost characters;'* so here, the disturbance

in the constitution of the individual, resulting from castration,

produces the same effect.

The tusks of the elephant, in the different species or races,

differ according to sex, nearly as do the horns of ruminants. In
India and Malacca the males alone are provided with well-

developed tusks. The elephant of Ceylon is considered by most
naturalists as a distinct race, but by some as a distinct species,

and here “ not one in a hundred is found with tusks, the few

that possess them being exclusively males.***® The African

elephant is undoubtedly distinct, and the female has large well-

developed tusks, though not so large as those of the male.

These differences in the tusks of the several races and species

of elephants—the great variability of the horns of deer, as

notably in the wild reindeer—the occasional presence of horns

in the female Antilope hezoartica, and their frequent absence in

the female of Antilocapra americana—^the presence of two tusks

in some fewmale narwhals—^the complete absence of tusks in some
female walruses—are all instances of the extreme variability of

secondary sexual characters, and of their liability to differ in

closely-allied forms.

Although tusks and lioms appear in all cases to have been

primarily developed as sexual weapons, they often serve other

purposes. The elephant uses his tusks in attacking the tiger

;

according to Bruce, he scores the trunks of trees until they can

Ik) thrown down easily, and he likewise thus extracts the fari-

naceous cores of palms ; in Africa he often uses one tusk, always

the same, to probe the ground and thus ascertain whether it will

bear his weight. The common buU defends the herd with his

horns; and the elk in Sweden has been known, according to

Lloyd, to strike a wolf dead with a single blow of his great

horns. Many similar facts could be given. One of the most

curious secondary uses to which the horns of an animal may
be occasionally put, is that observed by Captain Hutton*' with

*• I have given various experi- ** Sir J. Emerson Tennent, * Cey-

ments and other evidence proving Ion/ 1859, vol. ii. p. 274. Fot

that this is the ca.'»e, in my ‘Varia- MiiJacca, ‘Journal of Indian Archi-

tion of Animals and Plants under pelago/ vol. iv. p. 357.

Domestication/ vol. ii., 1868, pp. 39 ** ‘ Calcutta Journal of Nat. Hist

^7 ,
vol. ii. 1843, p. 5‘io.
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the wild goat {Capra mgagnts) of the Himalayas and, as it is also

said, with the ibex, namely, that when the male accidentally falls

from a height he l^nds inwards his head, and by alighting on
his massive horns breaks the shook. The female cannot thus

use her horns, which are smaller, but from her more quiet

disposition she does not need this strange kind of shield so

much.
Each male animal uses his weapons in his own peculiar

fashion. The common ram makes a charge and butts with
such force with the bases of his horns, that I have seen a power-
ful man knocked over like a child. Goats and certain species of

sheep, for instance the OvU cycloceros of Afghanistan,*® rear on
their hind legs, and then not only butt, but “ make a cut down
and a jerk up, with the ribbed front of their scimitar-shaped

" horn, as with a sabre. When the O. cycloceros attacked a large
" domestic ram, who was a noted bruiser, he conquered him by
the sheer novelty of his mode of fighting, always closing at

once with his adversary, and catching him across the face and
nose with a sharp drawingjerk of the head, and then bounding

“ out of the way before the blow could be returned.” In

Pembrokeshire a male goat, the master of a flock which during

several generations had run wild,was known to have killed several

males in single combat; this goat possessed enormous horns,

measuring thirty-nine inches in a straight line from tip to

tip. The common bull, as every one knows, gores and tosses his

opponent ; but the Italian buffalo is said never to use his horns,

he gives a tremendous blow with his convex forehead, and then

tramples on his fallen enemy with his knees—an instinct wliich

the common bull does not possess.^ Hence a dog who pins a

buflalo by the nose is immediately crushed. We must, however,

remember that the Italian buflido has been long domesticated,

and it is by no means certain that the wild parent-form had
similar horns. Mr. Bartlett informs me that when a female

Cape buflfdo (Bubalus caffer) was turned into an enclosure

with a bull of the same species, she attacked him, and ho in

return pushed her about with great violence. But it was
manifest to Mr. Bartlett that, had not the bull shewn dignified

forbearance, be could easily have killed her by a single lateral

thrust with his immense horns. The giraflo uses his short

hair-covered boms, which are rather longer in the male than

in the female, in a curious manner; for, with his long neck, he
swings his h^ to either side, almost upside down, with such

Mr. Blyth, in ‘Land and goaU sec the ‘Field,’ 1869, p. 150.

Water,’ liarch, 1867, p. 134, on *• M. E. M. Bailly, ‘Sur I’lisagf

the authority of Capt. Hatton and des Comes,’ &c., ‘ Annal. des &
others. For the wild Pembrokeshire Hat.’ tom. ii 1824, p. 369.



Chap, XVII. Mammals—Law of Battle, 509

force, that I have seen a hard plank deeply indented by a single

blow.

With antelopes it is sometimes difficult to imagine how they
possibly use their curiously-shaped horns ; thus the spring-

boc {Ant euchore) has rather short upright horns, with the

sharp points bent inwards almost at right angles, so as to face

each other ; Mr. Bartlett does not know how they are used, but
suggests that they would inflict a fearful wound down each side

of the face of an antagonist. The slightly-curved horns of the

Fig. 63. Oryx Icucoryx, male (from the Knowsley Menagerie)

Oryx IcHcoryx (fig. 63) are directed backwards, and are of such

length that their points reach beyond the middle of the back,

over which they extend in almost parallel lines. Thus they

seem singularly ill-fitted for fighting; but Mr. Bartlett informs

me that when two of these animals prepare for battle, they kneel

down, with their heads between their fore legs, and in this

attitude the horns stand nearly parallel and close to the ground,

with the points directed forwards and a little upwards. The com^

batants then gradually approach each other, and each endeavours

to get the upturned points under the body of the other; if one

succeeds in doing this, he suddenly springs up, throwing up his

head at the same time, and can thus wound or perhaps even

transfiix his antagonist. Both animals always kneel down, so as

to guard as far as possible against this manoeuvre. It has been

recorded that one of these antelopes has used his horns with

effect even against a lion
;
yet from being forced to place his

head between the fore-legs in order to bring the points of the
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horns forward, ho would generally be under a great disadvantage
when attacked by any other animal. It is, therefore, not
probable that the horns have been modifiod into their present

groat length and peculiar position, as a protection against beasts

of prey. We can however see that, as soon as some ancient

male progenitor of the Oryx acquir^ moderately Jong horns,

directed a httle backwards, he would be compelled, in his battles

with rival males, to bend his head somewhat inwards or down-
wards, as is now done by certain stags

;
and it is not improbable

that he might have acquired the habit of at first occasionally and
afterwards of regularly kneeling down. In this case it is almost

certain that the males which possessed the longest horns would
have had a great advantage over others with shorter horns

;
and

then the horns would gradually have l)ecn rendered longer and
longer, through sexual selection, until they acquired their present

extraordinary length and position.

With stags of many kinds the branches of the horns offer a

curious case of difficulty; for certainly a single straight point

would inflict a much more serious wound than several diverging

ones. In Sir Phihp Egerton’s museum there is a horn of the

r^-deer {Cervtbs elaphi/s), thirty inches in length, with ‘'not

" fewer than fifteen snags or branches and at Moritzburg

there is still preserved a pair of antlers of a red-deer, shot in

1699 by Frederick I., one of which bears the astonishing number
of thirty-three branches and the other twenty-seven, making
altogether sixty branches. Richardson figures a ])air of antlers

of the wild reindeer with twenty-nine points.'*'* From the

manner in which the horns are branched, and more especially

from deer being known occasionally to fight together by kicking

with their fore-feet,*® M. Bailly actually comes to the conclusion

that their horns are more injurious than useful to them ? But
this author overlooks the pitched battles between rival males.

As I felt much perplexed about the use or advantage of the

branches, I applied to Mr. McNeill of Colonsay, who has long

and carefully observed tho habits of red-deer, and he informs

me that he has never seen some of tho branches brought into

use, but that the brow antlers, from inclining downwards, are a

great protection to the forehead, and their points are likewise

** On the horns of red-deer, Acad, of Nat. Science/ May, 1868,

Daren, ' British Fossil Mammals,' p. 9), says that the American deer

1846, p. 478; Richardson on the fight with their fore-feet, after

horns of the reindeer, ' Fauna Bor. “ the question of superiority has

Americana,' 1829, p. 240. 1 am been once settled and acknowledged

indebted to Prof. Victor Gama, for in the herd." Bailly, ^Snrl'usagi

the *Ioritsbarg case. des Comes,' * Annales des Sc. Nat.

J. D. Gaton (* Ottawa tom. ii. 1824, p. 371.
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used in attack. Sir Philip Egerton also informs me both as to
red-deer and fallow-deer that, in fighting, they suddenly dash
together, and getting their horns fixed against each other's

bodies, a desperate struggle ensues. When one is at last forced
to yield and turn round, the victor endeavours to plunge his

brow antlers into his defeated foe. It thus appears that the
upper branches are used chiefly or exclusively for pushing and
fencing. Nevertheless in some species the upper branches are

used as weapons of offence; when a man was attacked by a
wapiti deer {Cervus canadensis) in Judge Caton's park in

Ottawa, and several men tried to rescue him, the stag never
" raised his head from the ground

;
in fact, ho kept his face almost

'' flat on the ground, with his nose nearly between his fore feet,
** except when he rolled his head to one side to take a new
'' observation preparatory to a plunge.” In this position the

ends of the,horns were directed against his adversaries. In
" rolling his head he necessarily raised it somewhat, because his
“ antlers were so long that he could not roll his head without
“ raising them on one side, while, on the other side, they touched
** the ground.” The stag by this procedure gradually drove the

party of rescuers backwards, to a distance of 150 or 200 feet

;

and the attacked,man was killed.^®

Although the horns of stags are efficient weapons, there can,

I think be no doubt that a single point would have been much
more dangerous than a branched antler

;
and Judge Caton, who

has had large experience with deer, fully concurs in this conclu-

sion. Nor do the branching horns, though highly important as

a means of defence against rival stags, appear perfectly well

adapted for this purpose, as they are liable to become interlocked.

The suspicion has therefore crossed my mind that they may
serve in part as ornaments. That the branched antlers of stags

as well as the elegant lyrated horns of certain antelopes, with

their graceful double curvature, (fig. 64), are ornamental in our

eyes, no one will dispute. If, then, the horns, like the splendid

accoutrements of the knights of old, add to the noble appearance

of stags and antelopes, they may have been modified partly lor

this purpose, though mainly for actual service in battle ; but I

have no evidence in favour of this belief.

An interesting case has lately been published, from which it

appears that the horns of a deer in one district in the United

States are now being modified through sexual andnatural selection.

A writer in an excellent American Journal says, that he has

*• See a most interesting account ” ‘ The American Naturalist*

in the Appendix to Hon. J. b. Dea 1869, p. 552.

Caton’s paper, as above quoted
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hnnted for the last twenty-one years in the Adirondacks, where
the Cervus virginianus abounds. About fourteen years ago he
first heard of spike-horn bucks. These became from year to year
more common ;

about five years ago he shot one, and afterwards

another, and now they are frequently killed. " The spike-horn
** differs greatly from the common antler of the C. virginianus.

Fig. 64. Strq)sIcero8 Kudo (from Sir Andrew Smith's ‘ Zcrlogy of South Africa 'Jk

" It consists of a single spike, more slender than the antler, and

scarcely half so long, projecting forward from the brow, and

terminating in a very sharp point. It gives a considerable
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^ adyaiitago to its possessor over the common buck. Besides
enabling him to run more swiftly through the thick woods and

“ underbrush (every hunter knows that does and yearling

bucks run much more rapidly than the large bucks when
“ armed with their cumbrous antlers), the spike-hom is a more
“ effective weapon than the common antler. With this advantage
“ the spike-horn bucks are gaining upon the common bucks, and
“ may, in time, entirely supersede them in the Adirondacks.
“ Undoubtedly, the first spike-hom buck was merely an acci-

dental freak of nature. But his spike-horns gave him an
advantage, and enabled him to propagate his peculiarity. His

“ descendants having a like advantage, have propagated the
“ peculiarity in a constantly increasing ratio, till they are
“ slowly crowding the antlered deer from the region they
" inhabit." A critic has well objected to this account by asking,

why, if the simple horns are now so advantageous, were the

branched antlers of the parent-form ever developed ? To this I

can only answer byremarking, that a new mode of attack with

new weapons might be a great advantage, as shewn by the case

of the Oyts c^c/oceros, who thus conquered a domestic ram famous
for his fighting power. Though the branched antlers of a stag

are well adapted for fighting with his rivals, and though it

might be an advantage to the prong-homed variety slowly to

acquire long and branched horns, if ho had to fight only

with others of the same kind, yet it by no means follows that

branched horns would be the best fitted for conquering a foe

differently armed. In the foregoing case of the Oryx leitcoryx, it

is almost certain that the victory would rest with an antelope

having short horns, and who therefore did not need to kneel

down, though an oryx might profit by having still longer horns,

if he fought only with his proper rivals.

Male quadmpeds, which are furnished with tusks, use them in

various ways, as in the case of horns. The boar strikes laterally

and upwards; the musk-deer downwards with serious effect.^

The walrus, though having so short a neck and so unwieldy a

body, "can strike either upwards, or downwards, or sideways, with
" equal dexterity."^ I was informed by the late Dr. Falconer,

that the Indian elephant fights in a different manner according

to the position and curvature of his tusks. When they are

directed forwards and upwards ho as able to fling a tiger to a
great distance—it is said to even thirty feet; when they are

short and turned downwards he endeavours suddenly to pin the

Pallas, *S|)icilegiu Zoologu'a,’ ^ L*iinont,‘ Seasons with th« Seik

fate xiii. 1779, p. iS. Hu. >*?.>•,* p. 141.

2 L
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tiger to the ground and, in oonseqnenoe, is dangerous to the

rider, who is liable to be jerked off the howdah.^
Yexy few male quadrupeds possess weapons of two distinct

kinds specially adapted for fighting with rival males. The male

munljac-deer (Cervulus), however, offers an exception, as he is

provided with horns and exserted canine teeth. But we may
infer from what follows that one form of weapon has often

been replaced in the course of ages by another. With ruminants

the development of horns generally stands in an inverse relation

with that of even moderately developed canine teeth. Thus
camels, guanacoes, chevrotains, and musk-deer, are hornless,

and they have efficient canines; these teeth being always of
** smaller size in the females than in the males/’ The Camelidm
have, in addition to their true canines, a pair of canine-shaped

incisors in their upper jaw&^^ Male deer and antelopes, on the

other hand, possess horns, and they rarely have canine teeth;

and these, when present, are always of small size, so that it is

doubtful whether they are of any service in their battles. In
Antilope montana they exist only as rudiments in the young
male, disappearing as he grows old

; and they are absent in the

female at all ages ;
but the females of certain other antelopes

and of certain deer have been known occasionally to exhibit

rudiments of these teeth.” Stallions have small canine teeth,

which are either quite absent or rudimentary in the mare ; but

they do not appear to be used in fighting, for stallions bite

with their incisors, and do not open their mouths wide like

camels and guanacoes. Whenever the adult male possesses

canines, now inefficient, whilst the female has either none or

mere rudiments, we may conclude that the early mab pro-

genitor of the species was provided with efficient canines, which

have been partially transferred to the females. The reduction of

these teeth in the males seems to have followed from some
change in their manner of fighting, often (but not in the horse)

caus^ by the development of new weapons.

Tusks and horns are manifestly of high importance to their

•• See also Corse (‘Philosoph.

Transact.* 1799, p. 212) on the

manner in which the short-tusked

Mooknah variety attacks other ele-

phants.
** Owen, 'Anatomy of Verte-

brates,’ voL iii. p. 349.
** Rttppell (in ' kroc. Zoolog

Soc.’ Jan. 12, 1836, p. 3) on the

in deer and antelopes, with

a aote by Mr. Martin on a finnale

American deer. See also Falconer
(* Palseont. Memoirs and Notes,*

vol. i. 1868, p. 576) on canines in

an adult female deer. In old males
of the musk-deer the canines (Pallas,

'Spic. Zoolog.’ fasc. ziii. 1779, p.

18) sometimes grow to the length
of three inches, whilst in old femmes
a rudiment projects scarosly half

an inch above the gums.
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poBSossots, for their devebpinent ooDsnmes much organised^

matter. A single tusk of the Asiatic elephant—one of the
extinct woofly species—and of the African elephant, have been
known to weigh respectively 150, 160, and 180 pounds; and
even greater weights have been ^ven by some authors.® With
deer, in which the horns are periodically renewed, the drain on
the constitution must be greater; the horns, for instance, of the
moose weigh from fifty to si^ pounds, and those of the
extinct Irish elk from sixty to seventy pounds—^the skull of the
latter weighing on an average only five pounds and a quarter.

Although the horns are not periodically renewed in sheep, yet
their development, in the opinion of many agriculturists, entails

a sensible loss to the breeder. Stags, moreover, in escaping

from beasts of prey are loaded with an additional weight for the
race, and are greatly retarded in passing through a woody
country. The moose, for instance, with horns extending five

and a half feet from tip to tip, although so skilful in their use

that he will not touch or break a twig when walking quietly,

cannot act so dexterously whilst rushing away from a pack
of wolves. ''During his progress he holds his nose up, so
" as to lay the horns horizontally back ; and in this attitude
" cannot see the ground distinctly.”® The tips of the horns of

the great Irish elk were actually eight feet apart ! Whilst the

horns are covered with velvet, which lasts with the red-deer for

about twelve weeks, they are extremely sensitive to a blow ; so

that in Germany the stags at this time somewhat change their

habits, and avoiding dense forests, frequent young woods and

low thickets.® These facts remind us that male birds have

acquired ornamental plumes at the cost of retarded flight, and

other ornaments at the cost of some loss of power in their battles

with rival males.

With mammals, when, as is often the case, the sexes differ in

size, the males are alm(^ always larger and stronger. 1 am
informed by Mr. Gould, that this holds good in a marked

manner with the marsupials of Australia, the males of which

appear to continue growing until an unusually late age. But

the most extraordinary case is that of one of the seals (Callor^

hinm ursinxAs), a full-grown female weighing less than one-sixth

of a full-grown male.^® Dr. Gill remarks that it is with the

•• Emerson Tennent, 'Ceylon,' 143. See also Owen, ' British

1859, vol. ii. p. 275 ; Owen, ‘ Bri- Fossil Mammals,’ on the Irish elk,

tish Fossil Mammals,* 1846, p. 245. pp. 447, 455.

® Richardson, ' Fauna Bor. Ame- “ * Forest Creatures,* by C. Boner,

rioaaa,*on the moose, Aiosspohnata, 1861, p. 60.

pp. 236, 237 ; on the expanse of the *• Sw the very interesting paper

horns, ‘Land and Water,’ 1869, p. by Mr. J. A. Allen in ‘BulL Mw.
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polygamous seals, the males of which are well known to fight

savagely together, that the sexes differ much in size; the mono-
gamous species differing but little. Whales also afford evidence

of the relation existing between the pugnacity of the males and
their large size compared with that of the female; the males of

the right-whales do not fight together, and they are not larger,

but rather smaller, than their females; on the other hand, male
sperm-whales, fight much together, and their bodies are often
“ found scarred with the imprint of their rivars teeth,” and
they are double the size of the females. The greater strength of

the male, as Hunter long ago remarked, is invariably displayed

in those parts of the body which are brought into action in

fighting with rival males—for instance, in the massive neck of

the bull. Male quadrupeds are also more courageous and
pugnacious than the females. There can be little doubt that

these characters have been gained, partly through sexual selec-

tion, owing to a long series of victories by the stronger and
more courageous males over the weaker, and partly through the

inherited effects of use. It is probable that the successive

variations in strength, size, and courage, whether due to mere
variability or to the effects of use, by the accumulation of which
male quadrupeds have acquired those characteristic qualities,

occurred rather late in life, and were consequently to a large

extent limited in their transmission to the same sex.

From these considerations I was anxious to obtain information

as to the Scotch deerhound, the sexes of which differ more in

size than those of any other breed (though bloodhounds differ

considerably), or than in any wild canine species known to mo.

Accordingly, I applied to Mr. Guppies, well-known for his

success with this breed, who has weighed and measured many
of his own dogs, and who has with great kindness collected for

me the following facts from various sources. Fine male dogs,

measured at the shoulder, range from 28 inches, which is low,

to 33 or even 84 inches in height; and in weight from 80
pounds, which is h'ght, to 120 pounds, or even more. The
females range in height from 23 to 27, or oven to 28 inches

;
and

in weight from 50 to 70, or even 80 pounds.®* Mr. Cupplos

Comp. Zoolog. of Cambridge, United

•haVs,* vol. iL No. 1, p. 82. The
weights were atcertained by a care-

ful observer, Capt. Bryant. Dr.

Gill in *The American Naturalist,*

Jan. 1871, Prof. Shaler on the

relative size of the sexes of whales,
* American Naturalist,* Jan. 1873.

‘ Animal Economy,* p. 45.

See also Richardson*s * Manual
on the Dog,* p. 59. Much valuabio
information on the Scottish deei-

hound is given by Mr. McNeilU
who first called attention to the

inequality in size between the sexes,

in Scrope*s * Art of Deer Stalking
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eoaclndes that from 95 to 100 pounds for the male, and 70 for

the female, would be a safe ayerage; but there is reason to

believe that formerly both sexes attained a greater weight.

1^. Guppies has weighed puppies when a fortaight old
; in one

litter the average weight of four males exceeded that of two
females by six and a half ounces

; in another litter the average
weight of four males exceeded that of one female by less than
one ounce; the same males when three weeks old, exceeded
the female by seven and a half ounces, and at the age of six

weeks by nearly fourteen ounces. Mr. Wright of Yeldersley
House, in a letter to Mr. Guppies, says : I have taken notes on
** the sizes and weights of puppies of many litters, and as far as
" my experience goes, dog-puppies as a rule differ very little

from bitches till they arrive at about five or six months old

;

and then the dogs begin to increase, gaining upon the bitches
" both in weight and size. At birth, and for several weeks
" afterwards, a bitch-puppy will occasionally be larger than any
of the dogs, but they are invariably beaten by them later."

Mr. McNeill, of Golonsay, concludes that *'the males do not

attain their full growth till over two years old, though the
" females attain it sooner." According to Mr. Guppies* expe-

rience, male dogs go on growing in stature till they are from
twelve to eighteen months old, and in weight till from eighteen

to twenty-four months old
;
whilst the females cease increasing

in stature at the age of from nine to fourteen or fifteen months,

and in weight at the age of from twelve to fifteen months.

From these various statements it is clear that the full difference

in size between the male and female Scotch deerhound is not

acquired until rather late in life. The males almost exclusively

are used for coursing, for, as Mr. McNeill informs me, the

females have not sufficient strength and weight to pull down a

full-growi* deer. From the names used in old legends, it appears,

as I hear from Mr. Guppies, that, at a very ancient period, the

males were the most celebrated, the females being mentioned

only as the mothers of famous dogs. Hence, during many
generations, it is the male which has been chiefly tested for

strength, size, speed, and courage, and the best will have been

bred from. As, however, the males do not attain their full

(iimensions until rather late in life, they will have tended, in

accordance with the law often indicate, to transmit their

characters to their male offspring alone; and thus the great

inequality in size between the sexes of the Scotch deer-hound

may probably bo accounted for.

I hope that Mr. Cupples will keep account and history of this famooi

to his intcntioo of publishing n fiill breed.
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The males of some few quadrupeds possess organs or parts

developed solely as a means of defence against the attacks of

other males. Some kinds of deer use^ as we have seen^ the

u{^>er branches of their horns chiefly or exclusively for de-

fending themselves; and the Oryx antelope, as 1 am informed

by Mr. Bartlett, fences most skilfully with his long, gently

curved horns ;
but these are likewise used as organs of offence.

The same observer remarks that rhinoceroses in fighting, parry

each other’s sidelong blows with their horns, which clatter

loudly together, as do the tusks of boars. Although wild boars

fight desperately, they seldom, according to Brehm, receive fatal

wounds, as the blows fall on each other’s tusks, or on the layer

of gristly skin covering the shoulder, called by the German
hunters, the shield; and
here we have a part spe-

cially modified for defence.

With boars in the prime
of life (see fig. G5) the

tusks in the lowerjaw are

used for fighting, but they

become in old ago, as

Brehm states, so much
curved inwards and up-
wards over the snout,

that they can no longer

be used in this way.

^ ^ . They may, however, still
Fig. 65. Head of Giinmon wild boar, in prime

li

ot life (from BreUm). scrve, ancl even more
effectively, as a means

of defence. In compensation for the loss of ^e lower tusks

as weapons of offcnco, those in the upper jaw, which always

project a little laterally, increase in old age so much in length

and curve so much upwards, that they can be used for attack.

Nevertheless, an old boar is not so dangerous to man as one at

the age of six or seven years.^

In the full-grown male Baburisa pig of Celebes (fig. 66), the

lower tusks are formidable weapons, like those of the European

boar in the prime of life, whilst the upper tusks are so long

and have their points so much curled inwards, sometimes even

touching the forehead, that they are utterly useless as weapons

of attack. They more nearly resemble horns than teeth, and

are so manifestly useless as teeth, that the animal was formerly

supposed to rest his head by hooking them on to a branch!

Their convex surfaces, however, if the head were held a little

» Brehm, ‘ Thierleben,’ B. ii. t. 729-732.
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laterally, would serve as an excellent guard \ and hence, perhaps,

it is that in old animals they ** are generally broken off, as if

•* fighting.”^ Here, then, we have the curious case of the

upper tusks of the Babirusa regularly assuming during the

prime of life, a structure which apparently renders them fitted

only for defence ; whilst in the European boar the lower tusks

assume in a less degree and only during old age, nearly the

same form, and then serve in like manner solely for defence.

Fig. e<>. Skull ol the Bibirosa Pig (firam Wallace's * Malay Archipelago *>

In the wart-hog (Phacochoerus cBthiopicus, fig. 67) the tusks in

the upper jaw of the male curve upwards during the prime of

life, and from being pointed serve as formidable weapons. The
tusks in the lower jaw are sharper than those in the upper, but

from their shortness it seems hardly possible that they can be

used as weapons of attack. They must, however, greatly

strengthen those in the upper jaw, from being ground so as to

fit closely against their bases. Neither the upper nor the lower

See Mr. Wallace’s interesting account of this animal, ‘ The Malay
Archipelago,* 1869, vol, i. p. 435.
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tasks appear to haye been specially modified to act aa guards^

though no doubt they are to a certain extent used for this puj>

pose. But the wart-hog is not destitute of other special means
of protection, for it has, on each side of the face, beneath the

eyes, a rather stiff, yet flexible, cartilaginous, oblong pad
(fig. 67), which projects two or throe inches outwards; and
it appealed to Mr. Bartlett and myself, when viewing the living

animal, that these pads, when struck from beneath by the tusks

of an opponent, would bo turned upwards, and would thus
admirably protect the somewhat prominent eyes. I may add,

on the authority of Mr. Bartlett, that these boars when fighting

stand directly face to face.

Fig. 6T. Head of fnsalc iBihioplan wart-bog, from »Proc. Zool. Soc.* 1860, shewing
the same characters as the male, thoogh on a redaoed scale.

K.B. When the engraving was first made, 1 was under the impression that it repre-

sented the male.

Lastly, the African river-hog (Potamochoerus pemctllatus)hDS a

hard cartilaginous knob on each side of the face beneath the

eyes, which answers to the flexible pad of the wart-hog
;

it has

also two bony prominences on the upper jaw above the nostrils.

A boar of this species in the Zoological Gardens recently broke

into the cage of the wart-hog. They fought all night long, and

were found in the morning much exhausted, but not seriously

wounded. It is a significant fact, as shewing the purpose of the

above-described projections and excrescences, that these were

covered with blood, and were scored and abraded in an extra-

ordinary manner.

.
Although the males of so many members of the pig family are
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pxovided with weapons, and as we have just seen with means
defence, these weapons seem to have been acqnired within a
rather late geological period. Dr. Forsyth Major specifies*^

several miocene species, in none of which do the tasks appear
to have been largely developed in the males ; and Prof. Ktitimeyer

was formerly struck with this same fact.

The mane of the lion forms a good defence against the attacks

of rival lions, the one danger to which he is liable; for the

males, as Sir A. Smith informs me, engage in terrible battles,

and a young lion dares not approach an old one. In 1857 a
tiger at Bromwich broke into the cage of a lion and a fearful

scene ensued : the lion’s mane saved his neck and head from
** being much injured, but the tiger at last succeeded in ripping
" up his belly, and in a few minutes he was dead.” " The broad
ruff round the throat and chin of the Canadian lynx (JbWU
canadensis) is much longer in the male than in the female; but
whether it serves as a defence I do not know. Male seals are

well known to fight desperately together, and the males of

certain kinds {Otaria juhata)^^ have great manes, whilst the

females have small ones or none. The male baboon of the Cape
of Good Hope (^Cynocephalus porcarim) has a much longer mane
and larger canine teeth than the female ; and the mane probably

serves as a protection, for, on asking the keepers in the Zoo-

logical Gardens, without giving them any clue to my object,

whether any of the monkeys especially attacked each other by

the nape of the neck, I was answered that this was not the case*

except with the above baboon. In the Hamadryas baboon,

Ehrcnberg compares the mane of the adult male to that of a

young lion, whilst in the young of both sexes and in the female

the mane is almost absent.

It appeared to me probable that the immense woolly mane of

the male American bison, which reaches almost to the ground,

and is much more developed in the males than in the females,

served as a protection to them in their terrible battles; but an

experienced hunter told Judge Caton that he had never observed

anything which favoured this belief. The stallion has a thicker

and fuller mane than the mare; and I have made particular

inquiries of two great trainers and breeders, who have had charge

of many entire horses, and am assured that they '' invariably

' Atti della Soc. Italiana di Sc. Dr. Murie, on Otaria, * Proc.

NaC 1873, vol. xv. fasc. ir. Zoolog. Soc.* 18G9, p. 109. Mr. J.

« * The Tiroes,* Nov. 10th, 1857. A. Allen, in the paper above quoted

In regard to the Canada lynx, see (p. 75), doubts whether the hair,

Audubon and Dnchraan, * Quad- which is longer on the neck in the

rupeda of N. America,* 1846, p. male than in the female, deservee to

Lan. be called a mruH
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** endeavour to seize one another by the neck.*' It does not,

however, follow from the foregoing statements, that when
the hair on the neok serves as a defence, that it was originally

developed for this purpose, tiiongh this is probable in some cases,

as in that of the lion. I am informed by Mr. McNeill that the

long hairs on the throat of the stag {Cermis elaphm) serve as a
great protection to him when hunted, for the dogs generally

endeavour to seize him by the throat
; but it is not probable th»t

these hairs were specially developed for this purpose ;
otherwise

tho young and the females would have been equally protected.

Choice in Pairing hy either Sex of Quadrupeds,—Before de-

scribing in the next chapter, the differences between the sexes in

voice, odours emitted, and ornaments, it will be convenient here

to consider whether the sexes exert any choice in their unions.

Does the female prefer any particular male, either before or

after the males may have fought together for supremacy; or

does the male, when not a polygamist, select any particular

female ? The general impression amongst breeders seems to be

that the male accepts any female
;
and this owing to his eager-

ness, is, in most cases, probably the truth. Whether the female

as a general rule ind^erently accepts any male is much more
doubtftiL In the fourteenth chapter, on Birds, a considerable

body of direct and indirect evidence was advanced, shewing

that the female selects her partner ;
and it would be a strange

anomaly if female quadrux)ods, which stand higher in the scale

and have higher mental powers, did not generally, or at least

often, exert some choice. The female could in most coses

escape, if wooed by a male that did not please or excite her
;
and

when pursued by several males, as commonly occurs, she would

often have the opportunity, whilst they were fighting together,

of escaping with some one male, orat least of temporarily pairing

with him. This latter contingency has often been observed in

Scotland with female red-deer, os I am informed by Sir Philip

Egerton and others.^

It is scarcely possible that much should bo known about

female quadruped in a state of nature making any choice in

their marriage unions. The following curious details on the

courtship of one of the eared seals {CaUorhinus ureinue) are

** Hr. Boner, in his excellent ** sanctuary of bis harem, and car-

lescription of the habits of the red- ** ries off trophy after trophy.*' £x-

ieer in GermanyC Forest Creatures,* nctly the same thing occurs with

1861, p. 81) says, ^ while the stag seals, see Mr. J. A. Allen, ibid, p
^ is defending his rights against one 100.

« intruder, another inyades tho



Chap. XVII. Mammals—Choice in Pairing-.

given" on the authority of Capt. Bryant^ who had ample
opportunities for observation. He says, " Many of the females
" on their arrival at the island where they breed appear desirous
** of returning to some particular male, and frequently climb the
outlying rocks to overlook the rookeries, caUing out and
listening as if for a familiar voice. Then chfuiging to another

** place they do the same again .... As soon as a female reaches
the shore, the nearest male goes down to meet her, making
meanwhile a noise like the clucking of a hen to her chickens.

" He bows to her and coaxes her until he gets between her and
the water so that she cannot escape him. Then his manner

“ changes, and with a harsh growl he drives her to a place in
''

his harem. This continues until the lower row of harems is

" nearly full. Then the males higher up select the time when
“ their more fortunate neighbours are off their guard to steal
“ their wives. This they do by taking them in their mouths
and lifting them over the heads of the other females, and
carefully placing them in their own harem, carrying them as

" cats do their kittens. Those still higher up pursue the same
** method until the whole space is occupied. Frequently a
** struggle ensues between two males for the possession of tlie

same female, and both seizing her at once pull her in two or
** terribly lacerate her with their teeth. When the space is all

**
filled, the old male walks around complacently reviewing his

“ family, scolding those who crowd or disturb the others, and
** fiercely driving off all intruders. This surveillance always
" keeps him actively occupied.”

As so little is known about the courtship of animals in a state

of nature, I have endeavoured to discover how far our domesti-

cated quadrupeds evince any choice in their unions. Dogs

offer the best opportunity for observation, as they are carefully

attended to and well understood. Many breeders have expressed

a strong opinion on this head. Thus, Mr. Mayhei^ remarks.

The females are able to bestow their affections; and tender

** recollections ore as potent over them as they are known to be

in other cases, where higher animals are concerned. Bitches

^ are not always prudent in their loves, but are apt to fling

“ themselves away on curs of low degree. If reared with a

“ companion of vulgar appearance, there often springs up
between the pair a devotion which no time can afterwards

" subdue. The passion, for such it really is, becomes of a more
** than romantic endurance.” Mr. Mayhew, who attended

chiefly to the breeds, is cmivinced that the females are

** Mi. J. a Allen in ‘ Ball. Mas. Comp. Zoolog. of Cftmbridge^ United!

dtAtes,’ rol. U. No. 1, p. 99.
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Btrongly attracted by males of a large size. ^ The well-known
veterinary Blaine states^ that his own female pug became so

attached to a spaniel, and a female setter to a cur, that in

neither case would they pair with a dog of their own breed

until several weeks had elapsed. Two siioilior and trustworthy

accounts have been given me in regard to a female retriever

and a spaniel, both of which became enamoured with terrier-

dogs.

Mr. Guppies informs me that he can personally vouch for the

accuracy of the following more remarkable case, in which a
valuable and wonderfully-inteliigent female terrier loved a
retriever belonging to a neighbour to such a degree, that she

had often to be dragged away from him. After their permanent
separation, although repeatedly shewing milk in her teats, she

would never acknowledge the courtship of any other dog, and to

the regret of her owner never bore puppies. Mr. Guppies also

states, that in 1868, a female deerhound in his kennel thrice pro-

duced puppies, and on each occasion shewed a marked preference

for one of the largest and handsomest, but not the most eager,

of four deerhounds living with her, all in the prime of life.

Mr. Guppies has observed that the female generally favours a dog
whom she has associated with and knows; her shyness and
timidity at first incline her against a strange dog. The male, on

the contrary, seems rather inclined towards strange females. It

appears to be rare when the male refuses any particular female,

but Mr. Wright, of Ycldersley House, a great breeder of dogs,

informs me that he has known some instances
; he cites the case of

one of his own deerhounds, who would not take any notice of a

particular female mastiff, so that another deerhound had to bo

employed. It would be superfluous to give, as I could, other

instances, and I will only add that Mr. Barr, who has carefully

bred many bloodhounds, states that in almost every instance

particular individuals of opposite sexes shew a decided prefer-

ence for each other. Finally, Mr. Guppies, after attending to

this subject for another year, has written to me, ‘‘ I have hod
full confirmation of my former statement, that dogs in breeding

** form decided preferences for each other, being often influenced

" by size, bright colour, and individual characters, as well as by
" the degree of their previous familiarity.*'

In r^ard to horses, Mr. Bienkiron, the greatest breeder of

race-horses in the world, informs me that stallions are so

frequently capricious in tbeir choice, rejecting one mare and

‘Dogs: their Management,’ by Quoted by Alex. Wnlk^r ‘On

K. Mayhew, M.R.C.V.S., 2nd edit. Intermarriage/ 1838. p. 276;

1664, pp. 187-192. alw p. 244.
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without anj apparent cause taking to another,thatvarious artifices

have to be habitually used. The famous Monarque, for instance,

would never consciously look at the dam of Gladiateur, and a
trick had to be practised. We can partly see the reason why
valuable race-horse stallions, which are in such demand as to be

exhausted, should be so particular in their choice. Mr. Blenkiron

has never known a mare reject a horse ;
but this has occurred

in Mr. Wright’s stable, so that the mare had to be cheated.

Prosper Lucas quotes various statements from French autho-

rities, and remarks, “ On voit des 6talons qui s’^prennent d’une

"jument, et n^ligent toutes les autres.” He gives, on the

authority of Baclen, similar facts in regard to bulls; and Mr.
H. Eeeks assures me that a famous short-hom bull belonging to

his father " invariably refused to be matched with a black cow.”

HofFberg, in describing the domesticated reindeer of Lapland
says, “ Foeminaa majores et fortiores mares pr© c©teris admittunt,

ad eos confugiunt, a junioribus agitat©, qui hos in fugam
conjiciunt.”** A clergyman, who has bred many pigs, asserts

that sows often reject one boar and immediately accept another.

From these facts there can be no doubt that, with most of our

domesticated quadrupeds, strong individual antipathies and pre-

ferences are frequently exhibited, and much more commonly by

the female than by the male. This being the case, it is impro-

bable that the unions of quadrupeds in a state of nature should

be left to mere chance. It is much more probable that the

females are allured or excited by particular males, who possess

certain characters in a higher degree than other males; but

what these characters arc, we can seldom or never discover with

certainty.

CHAPTEB XVIIL

Seoonbart Sexual Chabaotebs of Mammals

—

continued.

Voic^—RemarkabU eexual peculiarities in seals—Odour—Development

of the ha\/..^-Coloar of the hair and skin—Anomalous case of the female

being more ornamented than the male—Colour and ornaments due to

sexual selection—Colour acquired for the sake of protection—Colour,

though common to both sexes, often due to sexual selection—On the

disappearance of spots and stripes in adult quadrupeds—On the colours

and ornaments of the Quadrumana—Summary.

Quadbupeds use their voices for various purposes, as a signal of

danger, as a call from one member of a troop to another, or firom

the mother to her lost offspring, or &om the latter for protection

‘ Traits de THdrM. Nat.’ tom. ** ‘ Amanitates Acad.* voL iv.

U. libO, p. 290. 1788, p. 160.
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to their mother; but such uses need not here be considered.

We are concerned only with the difference between the voices of

the sexes^ for instance between that of the lion and lioness, or of

the bull and cow. Almost all male animals use their voices

much more during the rutting-season than at any other time;

and some, as the giraffe and porcupine,^ are said to be completely

mute excepting at this season. As the throats (i,e, the larynx

and thyroid b^es *) of stags periodically become enlarged at the

beginning of the breeding-season, it might be thought that their

powerful voices must be somehow of high importance to them

;

but this is very doubtful. Prom information given to mo by
two experienced observers, Mr. McNeill and Sir P. IJgerton, it

seems that young stags under three years old do not roar

or bellow; and that the old ones begin bellowing at the com-
mencement of the breeding-season, at first only occasionally and
moderately, whilst they restlessly wander about in search of tho

females. Their battles are prefaced by loud and prolonged

bellowing, but during the actual conflict they are silent. Animals

of all kinds which habitually use their voices utter various

noises under any strong emotion, as when exiraged and pre-

paring to fight ;
but this may merely be the result of nervous

excitement, which leads to the spasmodic contraction of almost

all the muscles of the body, as when a man grinds his teeth and
clenches his fists in rage or agony. No doubt stags challenge

each other to mortal combat by bellowing
;
but those with the

more powerful voices, unless at the same time the stronger,

better-armed, and more courageous, would not gain any advan-

tage over their rivals.

It is possible that the roaring of the lion may be of some
service to him by striking terror into his adversary

;
for when

enraged he likewise erects his mane and thus instinctively tries

to make himmlf appear as terrible as possible. But it can

hardly be supposed that the bellowing of the stag, even if it be

of service to him in this way, can have been important enough
to have led to the periodical enlargement of the throat Some
writers suggest that the bellowing serves as a call to the female

;

but the experienced observers above quoted inform me that

female deer do not search for the male, though the males search

eagerly for the females, as indeed might be expected from what
we know of the habits of other male quadrup^. The voice of

the female, on the other hand, quickly brings to her one or more
stags,’ as is well known to the hunters who in wild countries

* Owen, * Anatomy of Verte- • See, for instance, Major W,
krates,* rol. HL p. 585. Ross King The Sportenuin io

* IM. p. 585. Canada * 1SG6, p. 53, 131) on tb«
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imitate her cry. If we could believe that the nude had the
power to excite or allure the female by his voice, the periodical

enlargement of his vocal organs would be intelligible on the
principle of sexual selection, together with inheritance limited to

the same sex and season
; but we have no evidence in favour ot

this view. As the case stands, the loud voice of the stag during
the breeding-season does not seem to be of any special service to

him, either during his courtship or battles, or in any other way.
But may we not believe that the frequent use of the voice, under
the strong excitement of love, jealousy, and rage, continued
during many generations, may at last have produced an in-

herited effect on the vocal organs of the stag, as well as of other

male animals? This appears to me, in our present state ot

knowledge, the most probable view.

The voice of the adult male gorilla is tremendous, and he is

furnished with a laryngeal sack, as is the adult male orang.^

The gibbons rank among the noisiest of monkeys, and the

Sumatra species {Hylobate^ syndactylus) is also famished with an
air sack

;
but Mr. Blyth, who has had opportunities for observa-

tion, does not believe that the male is noisier than the female.

Hence, these latter monkeys probably use their voices as a
mutual call

;
and this is certainly the case with some quadrupeds,

for instance the beaver.^ Another gibbon, the H, chilis, is re-

markable, from having the power of giving a complete and
correct octave of musical notes,^ which we may reasonably sus-

pect serves as a sexual charm; but I shall have to recur to this

subject in the next chapter. The vocal organs of the American
Mycetes caraya are one-third larger in the male than in the

female, and are wonderfully powerful. These monkeys in warm
weather make the forests resound at morning and evening with

their overwhelming voices. The males begin the dreadful con-

cert, and often continue it during many hours, the females,

sometimes joining in with their less powerful voices. An
excellent observer, Reugger,'^ could not perceive that they were

excited to begin by any special cause ; he thinks that, like many
birds, they delight in their own music, and try to excel each

other. Whether most of the foregoing monkeys have acquired

their powerful voices in order to beat their rivals and charm the

females—or whether the vocal organs have been strengthened

habito of the moose and wild rein- • C. L. Martin, ‘ General Intro-

dnction to the Nat. Hist, of Mamm
* Owen, ‘ Anatomy of Verte- Animals,* 1841, p. 431.

brates.* vol. iii. p. 600. ^ ‘ Natnrgeschichte der Singe

» Mr. Green, in ‘Journal of Linn, thiere von Paraguay,* 1830, s. IS,

ioo,’ vol. X. Zoology, 1869, p. 362. 21.
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Mid enlarged through the inherited effects of long-continnod

use without any particular good being thus gained—1 will not

pretend to say ;
but the former Tiew, at least in the case of the

Eyhhate^ agiiis, seems the most probable.

I may here mention two very curious sexual peculiarities

occurring in seals, because they have been supposed by some
writers to affect the voice. The nose of the male sea-elephant

(Macivrhintts prchoscideus) becomes greatly elongated during the

breeding-season, and con then be erected. In this state it is

sometimes a foot in length. The female is not thus provided at

any period of life. The male makes a wild, hoarse, gurgling

noise, which is audible at a great distance and is believed to be

strengthened by the proboscis; the voice of the female being

different. Lesson compares the erection of the proboscis, with
the swelling of the wattles of male gallinaceous birds whilst

courting the females. In another allied kind of seal, the bladder-

nose {Cystophora cristata), the head is covered by a great hood
or bladder. This is supported by the septum of the nose, which
is produced far backwards and rises into an internal crest seven

inches in height. The hood is clothed with short hair, and is

muscular; it can be inflated until it more than equals the

whole head in size ! The males when rutting, fight furiously on
the ice, and their roaring is said to bo sometimes so loud as to

“ be heard four miles off.*' When attacked they likewise roar or

bellow; and whenever irritated the bladder is inflated and
quivers. Some naturalists believe that the voice is thus

strengthened, but various other uses have been assigned to

this extraordinary structure. Mr. R. Brown thinks that it

serves as a protection against accidents of all kinds
;
but this is

not probable, for, as I am assured by Mr. Lament who killed

600 of these animals, the hood is rudimentary in the females,

and it is not developed in the males during youth.®

Odour,—With some animals, as with the notorious skunk of

America, the overwhelming odour which they emit appears to

serve exclusively as a defence. With shrew-mice (Sorex) both

sexes possess abdominal scent-glands, and there can be little

doubt, from the rejection of their bodies by birds and beasts of

prey, that the odour is protective; nevertheless, the glands

become enlarged in the males during the breeding-season. In

* On the sea-elephant, see an 1824, p. 94. Pennant has also

article by Lesson, in *I>ict. Class, collected information from the

Ulst. Nat.* tom. xiii. p. 418. For sealers on this animal. The fnllost

the Cystophora or StemmaUpus, account is giren by Mr. Brown, in

see Dr. Dekay, ^ Annals of Lyceum * Proc. Zoolog. Soc.* 1868, p. 435.

of Nat. Hist. New York/ toL i
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TviaBy other quadrupeds the glands are of the same size in both
sexes,* but their uses are not known. In other species the

glands are confined to the males, or are more developed than in

the females ;
and they almost always become more active during

the rutting-season. At this period the glands on the sides of

the faco of the male elephant enlarge, and emit a secretion

having a strong musky odour. The males, and rarely the

fomales, of many kinds of bats have glands and protrudable

sacks situated in various parts; and it is believed that these are

odoriferous.

The rank effluvium of tho male goat is well known, and that

of certain male deer is wonderfully strong and persistent. On
the banks of the Plata I perceived the air tainted with the

odour of the male Cervus camftztru^ at half a mile to leeward of

a herd ; and a silk handkerchief, in which I carried home a skin,

though often used and washed, retained, when first unfolded,

traces of the odour for one year and seven months. This

animal does not emit its strong odour until more than a year

old, and if castrated whilst young never emits it.^® Besides

the general odour, permeating the whole body of certain rumi-

nants (for instance, Boa moachatua) in the breeding-season, many
doer, antelopes, sheep, and goats, possess odoriferous glands in

various situations, more especially on their faces. The so-called

tcar-sacks, or sul^rbital pits, come under this head. Theso
glands secrete a semi-fluid fetid matter which is sometimes so

copious as to stain the whole face, as I have myself seen in an

antelope. They are "usually larger in the male than in tho
" female, and their development is checked by castration.”^*

According to Desmarest they are altogether absent in the femalo

of Aniilope aubgutturosa. Hence, there can be no doubt that

they stand in close relation wilh the reproductive functions.

They are also sometimes present, and sometimes absent, in

nearly-allied forms. In the adult male musk-deer {Moschua

moachiferus), a naked space round the tail is bedewed with an

’ As with the castoreum of the

beaver, see Mr. L H. Morgan’s

most interesting work, ‘The Ame-
rican Beaver,* 1868, p. 300. Pallas

(‘Spic. Zoolog.’ fasc. viii. 1779, p.

23) has well discussed the odorifer-

ous glands of mammals. Owen
(‘ Anat. of Vertebrates,* vol. iii. p.

634) also gives an account of these

glands, including those of the ele-

phant, and (p. 763) those of shrew-

mice. On bats, Mr. Dobson in

» Pkne. Zeolog. Soc.’ 1873, p. 241.

*• Rengger, ‘ Naturgeschichte dcr

Sangethiere von Paraguay,* 1830,

s. 355. This observer also gives

some curious particulars in regard

to the odour.
“ Owen, ‘Anatomy of Verte-

brates,’ vul. iii. p. 632. See, also

Dr. Murio’s observatlicns on these

glands in the ‘ Proc. Zoolog. Soc.*

1870, p. 340. Desmarest, On the

Aniilope aubgutturoaOy ‘ Mamma*
.ogie,’ 1820, p. 455.

2 u
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odoriferous fluids whilst in the adult female, and in the male
nntil two years old, this space is ooTered with hair and is not

odoriferous. The proper musk-saok of this deer is from its

position necessarily confined to the male, and forms an additional

scent-organ. It is a singnlaT fact that the matter secreted by
this latter gland does not, according to Fallas, change in con-

sistence, or increase in quantity, during the rutting-season

;

nevertheless this naturalist admits that its presence is in some
way connected with the act of reproduction. He gives, however,

only a conjectural and unsatisfactory escplanation of its use.*“

In most cases, when only the male emits a strong odour
during the breeding-season, it probably serves to excite or allure

the female. We must not judge on this head by our own taste,

for it is well known that rats are enticed by certain essential

oils, and cats by valerian, substances far from agreeable to us

;

and that dogs, though they ^iU uot eat carrion, sniff and roll on
it. From the reasons given when discussing the voice of the

stag, we may reject the idea that the odour serves to bring tho

females from a distance to the males. Active and long-continued

use cannot here have come into play, as in the case of the vocal

organs. The odour emitted must be of considerable importance

to the male, inasmuch as large and complex glands, famished
with muscles for everting the sack, and for closing or opening

the orifice, have in some cases been developed. The develop-

ment of these oirgans is intelligible through sexual selection, if

the most odoriferous males are the most successful in winning

the females, and in leaving offspring to inherit their gradually-

perfected glands and odours.

Development of the Hair.—We have seen that male quadrupeds

often have the hair on their necks and shoulders much more
developed than the females; and many additional instances

could be given. This sometimes serves as a defence to the male

during his battles ;
but whether tho hair in most cases has been

specially developed for this purpose, is very doubtful. We may
feel almost certain that this is not the case, when only a thin

and narrow crest runs along the back ; for a crest of this kind

would afford scarcely any protection, and the ridge of the back

is not a place likely to be injured; nevertheless such crests are

sometimes confined to the males, or are much more developed

in them than in the females. Two antelopes, the Tragelaphus

$oriptut^ (see fig. 70, p. 544) and Fortax picta, may be given as

^ PallaA, * Spictlegia Zoolog.’ fiuc. Dr. Gray, * Gloanlafi from the

sitt. 1799, p. 24; Draouliius * Diet. Menagerie at Kncwal^,* a). 28,

CUm, d’Biat. Mat.’ tom. iiL p. 886,
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astanoes. When stags, and the males of the wild goat, are
jnraged or terrified, these crests stand erect;** but it cannot be
iupposed that they have been deyeloped merely for the sake of

izoiting fear in their enemies. One of the above-named an-

slopes, the Portax picta, has a large well-defined brush of black
[lair on the throat, and this is much larger in the male than in

the female. In the Ammotragm tragelaphus of North Africa, a
member of the sheep-family, the fore-legs are almost concealed
by an extraordinary growth of hair, which depends from the
neck and upper halves of the legs

;
but Mr. Bartlett does not

believe that this mantle is of the least use to the male, in whom
it is much more developed than in the female.

Male quadrupeds of many kinds differ from the females in

having more hair, or hair of a different character, on certain

parts of their faces. Thus the bull alone has curled hair on the

forehead.*® In three closely-allied sub-genera of the goat family,

only the males possess beards, sometimes of large size
;

in two
other sub-genera both sexes have a beard, but it disappears in

some of the domestic breeds of the common goat; and neither

sex of the Hemitragus has a beard. In the ibex the beard is not

developed during the summer, and it is so small at other times

that it may be called rudimentary.** With some monkeys the

beard is confined to the male, as in the orang
;
ot is much larger

in the male than in the female, as in the Myceies caraya and
Pithecia $atanas (fig. 68). So it is with the whiskers of some

species of Macacus,*^ and, as we have seen, with the manes of

some species of baboons. But with most kinds of monkeys the

various tufts of hair about the face and head are alike in both sexes.

The males of various members of the ox family (Bovidse), and

of certain antelopes, are furnished with a dewlap, or great fold ol

skin on the neck, which is much less developed in the female.

Now, what must wo conclude with respect to such sexual

differences as these? No one will pretend that the beards of

certain male goats, or the dewlap of the bull, or the crests of

hair along the backs of certain male antelopes, are of any use

to them in their ordinary habits. It is possible that the im-

mense beard of the male Pithecia, and the large beard of the

male orang, may protect their throats when fighting; for

the keepers in the Zoological Ghurdens inform me that many
** Judge Caton on the Wapiti, p. 236

« Transact. Ottawa Acad. Nat. ** See Dr. Gray’s ‘Cat. of Mam-
Sciences,’ 1868, pp. 36, 40 ;

Blyth, nialia in British Museum,’ part iil,

* Land and Water,’ on Capra 1852, p 144,

onw, 1867, p. 37. Rengger, ‘ Sangethiere,’ &a a.

< Hunter’s Essays and Obserra- 14; Desmarest, ‘Mammalogie,*

tlona^* edited by Owen, 1861, rol. i. ?6. ^
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monkeys attack each other by the throat; but it is not probable

that the beard has been developed for a distinct purpose from
that served by the whiskers, moustache, and other tufts of hair

on the face; and no one will suppose that these are useful as a
protection. Must we attribute all these appendages of hair or

skin to mere purposeless variability in the male? It cannot bo

denied that this is possible
; for in many domesticated quad-

rupeds, certain characters, apparently not derived through re-

version from any wild parent-form, are confined to the males,

\ C

p*g. 69. Pitbecia satanos, male (fh>m Brebm).

or arc more developed in them than in the females—for instance,

the hump on the male zebu-cattle of India, the tail of fat-tailed

rams, the arched outline of the forehead in the males of several

breeds of sheep, and, lastly, the mane, the long hairs on the

hind-legs, and the dewlap of the male of the Berbura goat.” The
mane, which occurs only in the rams of an African breed of

See the chapters on these ‘Variation of Animals under Domes-
Id vol. i. of najr tication

;
* also vol. ii. p. 73 ;

also
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•heep, is a true secondary sexual character, for, as 1 hear from
Mr. Winwood Beade, it is not developed if the be
castrated. Although we ought to be extremely cautious, as
shewn in my work on ‘Variation under Domestication,’ in
concluding that any character, even with aniTniLlft kept py
semi-oivilised people, has not been subjected to selection by
man, and thus augmented, yet in the cases just specified this is

improbable
;
more especially as the characters are confined to

the males, or are more strongly developed in them thiin in the
females. If it were positively known that the above African

ram is a descendant of the same primitive stock as the other

breeds of sheep, and if the Berbura male-goat with his mane,
dewlap, 4&C., is descended &om the same stock as other goats,

then, assuming that selection has not been applied to these

characters, they must be due to simple variability, together

with sexually-limited inheritance.

Hence it appears reasonable to extend this same view to all

analogous cases with animals in a state of nature. Nevertheless

I cannot persuade myself that it generally holds good, as in the

case of the extraordinary development of hair on the throat and
fore-legs of the male Ammotragus, or in that of the immense
beard of the male Fithecia. Such study as 1 have been able to

give to nature makes me believe that parts or organs which are

highly developed, were acquired at some period for a special

purpose. With those antelopes in which the adult male is more
strongly-coloured than the female, and with those monkeys in

which the hair on the face is elegantly arranged and coloured

in a diversified manner, it seems probable that the crests and

tufts of hair were gamed as ornaments
;
and this I know is the

opinion of some naturalists. If this be correct, there can be

little doubt that they were gained or at least modified through

sexual selection ;
but how far the same view may be extended

to other mammals is doubtful

Colour of the Hair and of the Naked Skin,—I will first give

l)riefly all the cases known to me, of male quadrupeds differing

in colour from the females. With Marsupials, as I am informed

by Mr. Gk)uld, the sexes rarely differ in this respect ; but the

great red kangaroo offers a striking exception, “delicate blue

“ being the prevailing tint in those parts of the female, which

“ in the male are red.”“ In the Didelphis opossum of Cayenne

«hap. XX. on the practice of selection logue,’ ibid. p. 157.

by 8cmi-c:viliscd people. For the ** ru/ws, Gould, * MaiiiK

Herbora goat, .sge Tr. Gray, ‘ Cata- msls of Australia,’ 1863, vol, fir
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tne female is said to be a little more red than the male. Of the

Kodents Dr. Gray remarks : "African squirrels, especially those
" found in the tropical regions, have the fur much brighter
" and more vivid at some seasons of the year than at others,
" and the fur of the male is generally brighter than that of
" the female.”" Dr. Gray informs me that he specified the

African squirrels, because, from their unusually bright colours,

they best exhibit this difference. The female of the Mm minutua
of Kussia is of a paler and dirtier tint than the male. In a large

number of bats the fur of the male is lighter than in the female.”

Mr. Dobson also remarks, with respect to these animals :
" Dif-

" ferences, depending partly or entirely on the possession by the
" male of for of a much more brilliant hue, or distinguished by
" different markings or by the greater length of certain portions,
" are met only, to any appreciable extent, in the frugivorous bats
" in which the sense of sight is well developed.” This last

remark deserves attention, as bearing on the question whether
bright colotirs are serviceable to male animals from being orna-

mental. In one genus of sloths, it is now established, as Dr. Gray
states, "that the males are ornamented differently from the
“ females—that is to say, that they have a patch tf soft short
" hair between the shoulders, which is generally of a more or less

" orange colour, and in one species pure white. The females on
" the contrary, are destitute of this mark.”

The terrestrial Carnivora and Insectivora rarely exhibit sexual

differences of any kind, including colour. The ocelot {Felis

•pardalis), however, is exceptional, for the colours of the female,

compared with those of the male, are "moins apparentes, le

' fauve 6tant plus teme, le blane moins pur, les raies ayant
" moins de largeur et les taches moins de diametre.”" The
sexes of the allied Felis mitia also differ, but in a less degree

;

the general hues of the female being rather paler than in the

male, with the spots less black. The marine Carnivora or seals,

on the other hand, sometimes differ considerably in colour, and
they present, as we have already seen, other remarkable sexual

differences. Thus the male of the Otaria nigreacena of the
southern hemisphere is of a rich brown shade above; whilst the

On the Didelp!i>!B, Desmarzrt,
* Mammalogie,* p. 253.

** ^ Annals and Mag. of Kat. Hist.*

Kov. 1867, p. 325. On the Mus
minutuaf Desmarest, ^ Mammalogie,*

p. 304.
** J. A. Allen, in * Bulletin of

%BS. Comp. Zoolog. of Cambridge,

United States,* 1869, p. 207. Mr.
Dobson on sexual characters in the
Chiropter*, ‘Proc. Zoolog. Soc.*

1873, p. 241. Dr. Gray on Slothi,
ibid. 1871, p. 436.

** Desmarest, ‘ Mammalogie,* 1820,
p. 220, On Feiis Renggei,
ibid s. 194.

“ ’
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female, who acqiaros her adult tints earlier in life than the male^
is dark-gi'ey above, the young of both sexes being of a deep
chocolate colour. The male of the northern Phor/i groenlandica
is tawny grey, with a curious saddle-shaped dark mark on the
back; the female is much smaller, and has a very different

appearance, being ** dull white or yellowish straw-colour, with a
tawny hue on the back;'* the young at first are pure white,

and can " hardly be distinguished among the icy hummocks and
snow, their colour thus acting as a protection.”

With Ruminants sexual differences of colour occur more
commonly than in any other order. A difference of this kind is

general in the Strepsicerene antelopes
;
thas tha male nilghau

{PertoLx picta) is bluish-grey and much darker than the female,

with the square white patch on the throat, the white marks on
the fetlocks, and the black spots on the ears all much more
distinct. We have seen that in this species the crests and
tufts of hair are likewise more developed in the male than in the

hornless female. I am informed by Mr. Blyth that the male,

without shedding his hair, periodically becomes darker during

the breeding-season. Young males cannot be distinguished from

voung females until about twelve months old
;
and if the male is

emasculated before this period, he never, according to the same
authority, changes colour. The importance of this latter fact, as

evidence that the colouring of the Portax is of sexual origin

becomes obvious, when we hear®* that neither the red sununer-

coat nor the blue winter-coat of the Virginian deer is at all

affected by emasculation. With most or all of the highly-orna-

mented species of Tragelaphus the males are darker t^n the

hornless females, and their crests of hair are more fully developed.

In the male of that magnificent antelope, the Derbyan eland, the

body is redder, the whole neck much blacker, and the white band

which separates these colours, broader, than in the female. In

the Cape eland also, the male is slightly darker than the female.®®

In the Indian black-buck (A. hezoartied), which belongs to

another tribe of antelopes, the male is very dark, almost black

;

whilst the hornless female is fawn-coloured. We meet in this

** Dr. Murie on the Otaria, ‘ Proc.

Zool. Soc.* 1869, p. 108. Mr. R.

Brown, on the P. groenlandica, ibid.

1868, p. 417. See also on the

colours of seals, Dosmarest, ibid. p.

243, 249.
** Judge Caton, in * Trans. Ottawa

Acad, of Nat. Sciences,’ 1868, p. 4.

Dr. Gray, ‘Cat. of Mamm. id

Brit. Mus.’ part iii. 1852, pp. 134-^

142 ; also Dr. Gray, * Gleanings

from the Menagerie of Knowsley,
in which there is a splendid drawing
of the Oreas derbianw : see the text

on Tragelaphus. For the Cape
eland (Oreas oanna), see Andrew
Smith, ‘ Zoology of S. Africa,* pi. 41
and 42. There are also many of

these antelopes in the Zoological

lardens.
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species, as Mr. Blyth informs me, with an exactly similar series

of facts, as in the Fortax picta, namely, in the male periodically

changing colour during the breed^-season, in the effects of

emasculation on this change, and in the young of both sexes

being indistinguishable from each other. In the Antilope niger

the male is black, the female, as well as the young of both

sexes, being brown
;
in A, sing-aing the male is much brighter

coloured than the hornless female, and his chest and belly are

blacker
;
in the male A. ccuima, the marks and lines which occur

on various parts of the body are black, instead of brown as in

the female ; in the brindled gnu (-4. gorgon) " the colours of the

male are nearly the same as those of the female, only deeper
" and ofa brighter hue.” Other analogous cases could be added.

The Banteng bull (^Bos sondaicus) of the Malayan Archipelago

is almost black, with white logs and buttocks ; the cow is of a
bright dun, as are the young males until about the age of three

years, when they rapidly change colour. The emasculated bull

reverts to the colour of the female. The female Kemas goat is

paler, and both it and the female Capra agagrm are said to be
more uniformly tinted than their males. Deer rarely present

any sexual differences in colour. Judge Caton, however,

informs me that in the males of the wapiti deer (Cervua

canadensis) the neck, belly, and legs are much darker than in

the female; but during the winter the darker tints gradually

fade away and disappear. 1 may here mention that Judge
Caton has in his park three races of the Virginian deer, which
differ slightly in colour, but the differences are almost ex-

clusively confined to the blue winter or breeding coat
;
so that

this case may be compared with those given in a previous

chapter of closely-allied or representative species of birds, which
differ from each other only in their breeding plumage.*^ The
females of Cervus paludosus of S. America, as well as the young
of both sexes, do not possess the black stripes on the nose and
the blackish-brown line on the breast, which are characteristic of

the adult males.^® Lastly, as 1 am informed by Mr. Blyth, the

*• On the Ant, niger

^

see * Proc, ‘ Ottawa Academy of Sciences,*

Zool, Soc: 1850, p. 133. With re- May, 21, 1868, pp. 3, 5.

spct to an allied species, in which S. Muller, on the Banteng,

there is an equal sexual difference *Zoog. Indischen Archipel.* 183^
m colour, see Sir S. Baker, *The 1844, tab. 35; see also Rafiles, as

Albert Nyanza,' 1866, vol. ii. p. quoted by Mr. Blyth, in ‘ Laud and
827. For the A, sing-sing^ Gray, Water,* 1867, p. 476. On goats,

Cat. B. Mus.* p. 100. Desmarest, Dr. Gray, *Cat. Brit. Mus.’ p. 146;
' Mammalogie,’ p. 468, on the A Desmarest, ‘ Mammalogie,’ p. 482.

yvxma. Andrew Smith, * Zoology On the Cervus jxdudbs^, Renggery

S. Africa,* on the Gnu. ibid. s. 845.
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mature male of the beautifully coloured and spotted a.™ doer if

oonsiderably darker than the female ; and this hue the castrated

male never acquires.

The last Order whichwe need consider is that of the Primates.

The male of the Lemur macaco is generally coal-black, whilst the

female is brown.® Of the Quadrumana of the New World, the

females and young of Mycetes caraya are greyish-yellow and like

each other ; in the second year the young male becomes reddish-

brown ;
in the third, black, excepting the stomach, which, how-

ever, becomes quite black in the fourth or fifth year. There is

also a strongly-marked difference in colour between the sexes of

Mycetes senicvlus and Cebue capucinus ; the young of the former,

and I believe of the latter species, resembling the females.

With Pithecia leucocephala the young likewise resemble the

females, which are brownish-black above and light rusty-red

beneath, the adult males being black. The ruff of hair round

the face of Atelee marginatm is tinted yellow in the male and
white in the female. Turning to the Old World, the males of

Ilylobates hoolock are always black, with the exception of a white

band over the brows
;
the females vary from whity-brown to a

dark tint mixed with black, but are never wholly black.® In
the beautiful Cercopithecus diana, the head of the adult male is

of an intense black, whilst that of the female is dark grey
;
in

the former the fur between the thighs is of an elegant fawn-

colour, in the latter it is paler. In the beautiful and curious

moustache monkey (Cercopithecus cephus) the only difference

between the sexes is that the tail of the male is chesnut and that

of the female grey; but Mr. Bartlett informs me that all the

hues becomes more pronounced in the male when adult, whilst

in the female they remam as they were during youth. Ac-
cording to the coloured figures given by Solomon Muller, the

male of Semnopithecus chrysomelas is nearly black, the female

being pale brown. In the Cercopithecus cynosurus and gi'iseo-

viridis one part of the body, which is confined to the male sex, is

of the most brilliant blue or green, and contrasts strikingly

with the naked skin on the hinder part of the body, which is

vivid red.

Lastly, in the baboon family, the adult male of Cynocephalus

hamadryas differs from the female not only by his immense

*• Solater, ‘ Proc. Zool. Soc.' 1866, 14; and Brehm, ‘ Illustnrtea Thiei'-

p. 1. The same fact has also been lebea,* B. i. s. 96, 107. Ou Ateleo

fully ascertained by MM. Pollen and Desmarest, ‘ Mammalogie,* p. 75.

van Dam. See, also, Dr. Gray in On Hylobates, Blyth, * Land and
‘ Annals and Mag. of Nat. Hist.* May Water,* 1867, p. 135. Ou the Sem-
1871, p. 340. nopithecus, S. Miiller, ‘Zoog. Ia«
^ On Mycetes, Keugger, ibid, s, du>cben Archipel.* tab. x.
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xnane^ but slightly in the colour ot the hair and of the naked
callosities. In the drill (C, kucophcBus) the females and young
are much paler-coloured, with less green, than the adult males.

No other member in the whole class of mammals is coloured in

so extraordinary a manner as the adult male mandrill (fi,

m(yrm(m). The face at this age becomes of a fine blue, with ^e
ridge and tip of the nose of the most brilliant red. According to

some authors, the face is also marked with whitish stripes, and

Fig. 69. Head ofmale Mandrill (from GervoiB, * Hist. Nat. dcs Mammif^res^*

is shaded in parts with black, but the colours appear to be
variable. On the forehead there is a crest of hair, and on the

chin a yellow beard. Toutes les parties sup4rieures de leurs

* cuisses et le grand espace nu de leurs fesses sont cgalement
'* color^s dn rouge le plus vif, avoc un melange de bleu qui no
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" manqne r^ellement pas d'414gance."“ When the animal is

excited all the naked parts become much more vividly tinted.

Several authors have used the strongest expressions in de-
scribing these resplendent colours, which they compare with
those of the most brilliant birds. Another remarkable pecu-
liarity is that when the great canine teeth are fully developed,

immense protuberances of bone are formed on each cheek, which
are deeply farrowed longitudinally, and the naked skin over

them is brQliantly-coloured, as just described. (Fig. 69.) In
the adult females and in the young of both sexes these protuber-

ances are scarcely perceptible; and the naked parts are much
less bright colour^, the face being almost black, tinged with
blue. In the adult female, however, the nose at certain regular

intervals of time becomes tinted with red.

In all the cases hitherto given the male is more strongly or

brighter coloured than the female, and differs from the young of

both sexes. But as with some few birds it is the female which is

brighter coloured than the male, so with the Khesus monkey
(Macacos rhesus) the female has a large surface of naked skin

round the tail, of a brilliant carmine red, which, as I was
assured by the keepers in the Zoological Gardens, periodically

becomes even yet more vivid, and her face also is pale red. On
the other hand, in the adult male and in the young of both sexes,

(as I saw in the Gardens) neither the naked skin at the posterior

end of the body, nor the face, shew a trace of red. It appears,

however, from some published accounts, that the male does occa-

sionally, or during certain seasons, exhibit some traces of the red.

Although he is thus less ornamented than the female, yet in the

larger size of his body, larger canine teeth, more developed

whiskers, more prominent superciliary ridges, he follows the

common rule of the male excelling the female.

I have now given all the cases known to me of a difference in

colour between the sexes of mammals. Some of these may bo

the result of variations confined to one sex and transmitted to

the same sex, without any good being gained, and therefore

without the aid of selection. We have instances of this with

our domesticated animals, as in the males of certain cats being

rusty-red, whilst the females are tortoise-shell coloured. Analo-

gous cases occur in nature : Mr. Bartlett has seen many black

varieties of the jaguar, leopard, vulpine phalanger, and wombat;

Gervais, * Hist. Nat. des Mam- Desmarest, * Mammalogie/ p, 70.

miftres,' 1854, p. 103. Figares are Geoffrey St.-Hilaire and F. Carier,

given of the skull of the male. Also ‘ Hist. Nat. des Maram * 1824, tom. t



540 The Descent of Man. PiBTlL

and he is certain that all, or nearly all these animals, were males
On the other hand, with wolves, foxes, and apparently American

squirrels, both sexes are occasionally bom black. Hence it is

quite possible that with some mammals a difference in colour

between the sexes, especially when this is congenital, may simply

be the result, without the aid of selection, of the occurrence of

one or more variations, which from the first were sexually limited

in their transmission. Nevertheless it is improbable that the

diversified, vivid, and contrasted colours of certain quadrupeds,

for instance, of the above monkeys and antelopes can thus bo

accounted for. We should bear in mind that these colours do
not appear in the male at birth, but only at or near maturity

;

and that unlike ordinary variations, they are lost if the male be
emasculated. It is on the whole probable that the strongly-

marked colours and other ornamental characters of male
quadrupeds are beneficial to them in their rivalry with other

males, and have consequently been acquired through sexual

selection. This view is strengthened by the differences in

colour between the sexes occurring almost exclusively, as may
be collected from the previous details, in’those groups and sul>

groups of mammals, which present other and strongly-marked

secondary sexual characters ; these being likewise due to sexual

selection.

Quadrupeds manifestly take notice of colour. Sir S. Baker
repeatedly observed that the African elephant and rhinoceros

attacked white or grey horses with special fury. I have else-

where shewn that half-wild hprses apparently prefer to pair

with those of the same colour, and that herds of fallow-deer of

different colours, though living together, have long kept distinct.

It is a more significant fact that a female zebra would not

admit the addresses of a male ass until he was painted so as to

resemble a zebra, and then, as John Hunter remarks, " she
** received him very readily. In this curious fact, we have

instinct excited by mere colour, which had so strong an effect

'' as to get the better of everything else. But the male did not

require this, the female being an animal somewhat similar to
" himself, was sufficient to rouse him.”®*

In an earlier chapter we have seen that the mental powers o:

the higher animals do not differ in kind, though greatly in

degree, from the corresponding powers of man, especially of the

lower and barbarous races
;
and it would appear that even thek

taste for the beautiful is not widely different from that of tlxo

*• * The Variation of Animals and ” ^Essays and Observations by

Plants under Domestication,’ 1S68, J. Hunter/ edited by Owen, IWlp
vnh iL pp. 102, 103. vol. i. p. 104.
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Quadromana. As the negro of Africa raises the flesh on his

face into parallel ridges or cicatrioes^ high above the natural
** surface, which unsightly deformities, are considered great

'‘person^ attractions as negroes and savages in many
parts of the world paint their faces with red, blue, white, oi

black bars,—so the male mandrill of Africa appears to have
acquired his deeply-furrowed and gaudily-coloured face from
having been thus rendered attractive to the female. No doubt
it is to us a most grotesque notion that the posterior end of the

body should be coloured for the sake of ornament even more
brilliantly than the face

;
but this is not more strange than that

the tails of many birds should be especially decorated.

With mammals wo do not at present possess any evidence

that the males take pains to display their charms before the

female ; and the elaborate manner in which this is performed by
male birds and other animals, is the strongest argument in

favour of the belief that the females admire, or are excited by,

the ornaments and colours displayed before them. There is,

however, a striking parallelism between mammals and birds in

all their secondary sexual characters, namely in their weapons

for fighting with rival males, in their ornamental appendages,

•^nd in their colours. In both classes, when the male differs

from the female, the young of both sexes almost always resemble

each other, and in a large majority of cases resemble the adult

female. In both classes the male assumes the characters proper

to his sex shortly before the age of reproduction ; and if emas-

culated at an early period, loses them. In both classes the

change of colour is sometimes seasonal, and the tints of the

naked parts sometimes become more vivid during the act of

courtship. In both classes the male is almost always more
vividly or strongly coloured than the female, and is ornamented

with larger crests of hair or feathers, or other such appendages.

In a few exceptional cases the female in both classes is more
highly ornamented than the male. With many mammals, and
at least in the case of one bird, the male is more odoriferous

than the female. In both classes the voice of the male is more
powerful than that of the female. Considering this parallelism

there can be little doubt that the same cause, whatever it may
be, has acted on TnanfiTnala and birds ; and the result, as far ab

ornamental characters are concerned, may be attributed, as it

appears to me, to the long-continued preference of the indi«

viduals of one sex for certain individuals of the opposite sex,

combined with their success in leaving a larger number ol

offspring to inherit their superior attractions.

•* Sir S Baker, ‘ The Nile Tribntarief of Abyssiaia,* 1867.
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Equal transmission of (mMiMutalcharactsTB to loth sexes.
—

"With

many birds, ornaments, which analogy leads ns to believe were
primarily acquired by the males, have been transmitted equally,

or almost eqnally, to both sexes ; and we may now euqnire how
fiir this view applies to mammals. With a considerable number
of species, especially of the smaller kinds, both sexes have been

coloured, independently of sexual selection, for the sake of pro-

tection ; but not, as far as I can judge, in so many cases, nor in

BO stril^g a manner, as in most of the lower classes. Audubon
remarks that he often mistook the musk-rat,’^ whilst sitting on
the banks of a muddy stream, for a clod of earth, so complete
was the resemblance. The hare on her form is a familiar instance

of concealment through colour; yet this principle partly fails

in a closely-allied species, the rabbit, for when running to its

burrow, it is made conspicuous to the sportsman, and no doubt
.to all beasts of prey, by its upturned white tail. No one doubts

that the quadrupeds inhabiting snow-clad regions have been

rendered white to protect them from their enemies, or to favour

their stealing on their prey. In regions where snow never

lies for long, a white coat would be injurious; consequently,

species of this colour are extremely rare in the hotter parts of

the world. It deserves notice that many quadrupeds inhabiting

moderately cold regions, although they do not assume a white

winter dress, become paler during this season
;
and this appa-

rently is the direct result of the conditions to which they have
long been exposed, Pallas®® states that in Siberia a change of

this nature occurs with the wolf, two species of Mustela, the

domestic horse, the Equus hemionus, the domestic cow, two
species of antelopes, the musk-deer, the roe, elk, and rein-

deer. The roe, for instance, has a red summer and a greyish-

white winter coat; and the latter may perhaps servo as a

protection to the animal whilst wandering through the leafless

thickets, sprinkled with snow and hoar-frost. If the above-

named animals were gradually to extend their range into regions

perpetually covered with snow, their pale winter-coats would
probably be rendered through natural selection, whiter and
whiter, until they became as white as snow.

Mr. Seeks has given me a curious instance of an animal profit-

ing by being peculiarly coloured. He raised from fifty to sixty

white and brown piebald rabbits in a large walled orchard;

and he had at the same time some similarly coloured cats in his

” Fiber zibrthicus^ Audubon and Glirium ordine,* 1778, p. 7. What
BarhTnan, ^Tha Quadrupeds of N. 1 have called the roe is the Capreolsa

America,* 1846, p. 109. eUtrious subeoaudatus of Pallas.
‘ Kov« spedes Quadrupedum e
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house. Such cats, as I hare often noticed, are very conspicuous
during day; but as they used to lie in watch during the dusk
at the mouths of the burrows, the rabbits apparently did not
distinguish them from their park-coloured bret^n. The result

was that, within eighteen months, every one of these parti-

coloured rabbits was destroyed; and there was evidence that

this was effidcted by the cats. Colour seems to bo advantageous
to another animal, the skunk, in a manner of which we have had
many instances in other classes. No animal will voluntarily

attack one of these creatures on account of tho dreadful odour
which it emits when irritated

;
but during the dusk it would not

easily be recognised and might be attacked by a beast of prey.

Hence it is, as Mr. Belt believes,®'^ that the skunk is provided with
a great white bushy tail, which serves as a conspicuous warning*

Although we must admit that many quadrupeds have received

their present tints either as a protection, or as an aid in procuring

prey, yet with a host of species, the colours are far too con-

spicuous and too singularly arranged to allow us to suppose that

they serve for these purposes. We may take as an illustration

certein antelopes ; when we see the square white patch on the

throat, the white marks on the fetlocks, and the round black

spots on the ears, all more distinct in the male of the Portax piclay

than in the female ;—^when we see that the colours are moro
vivid, that the narrow white lines on tho flank and the broad

white bar on the shoulder are more distinct in the male Oreas

derbyanus than in the female ;—^when we see a similar difierence

between the sexes of the curiously-ornamented Tragdaphus

scriptus (fig. 70),
—^we cannot believe that differences of this kind

are of any service to either sex in their daily habits of life. It

seems a much more probable conclusion that the various marks
were first acquired by the males and their colours intensified

through sexual selection, and then partially transferred to the

females. If this view be admitted, there can be little doubt that

the equally singular colours and marks of many other antelopes,

though common to both sexes, have been gained and transmitted

in a like manner. Both sexes, for instance, of the koodoo

(^8trepsicero8 hvdu) (fig. 64) have narrow white vertical lines on

their hind flanks, and an elegant angular white mark on their

foreheads. Both sexes in the genus Bamalis are very oddly

coloured
;
in D, pyga/rga tho back and neck are purplish-red^

shading on the flanka into black ; and these colours are abruptly

separated from the white belly and from a large white space on

the buttocks; the head is still more oddly coloured, a large

oblong white mask, narrowly-edged with black, covers the ffuse

V < xhe Naturalist in Nicaragua,’ p. 249.
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up to the eyes (fig. 71); there are three white stripes on the

forehead, and the ears are marked with white. The fawns of

this species are of a uniform pale yellowish-brown. In Damalis

alUfrom the colouring of the head differs from that in the last

species in a single white stripe replacing the three stripes, and

iJlg. 70. Tragelaphus scriptus, male (from the Knowsley Menagerie).

in the ears being almost wholly white.®* After having studied

to the best of my ability the sexual diflrerence.s of animals lie-

longing to all classes, I cannot avoid the conclusion that the

curiously-arranged colours of many antelopes, though common to

both sexes, are the result of sexual selection primarily applied to

the male.

** See the fine plates in A. Smith’s < Gleanings from the Menagerie of

• Zoology of S. Africa,' and Dr. Gray's Knowsley,'
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The same conclusion may perhaps be extended to the tiger, one
of the most beautiful animals in the world, the sexes of which
cannot be distinguished by colour, even by the dealers in wild

beasts. Mr. Wallace believes^® that the striped coat of the tiger

so assimilates with the vertical stems of the bamboo, as to
'' assist greatly in concealing him from his approaching prey.”

But this view does not appear to me satisfactory. Wo have

some slight evidence that his beauty may be due to sexual

Fig. 71. Damalis pygarga, male (from the Knowsley Menagerie).

selection, for in two species of Felis the analogous marks and
colours are rather brighter in the male than in the female. The
zebra is conspicuously striped, and stripes cannot afford any
protection on the open plains of South Africa. BurchelP® in d(v

scribing a herd says, '' their sleek ribs glistened in the sun, and
" the brightness and regularity of their striped coats presented a
" picture of extraordinary beauty, in which probably they aro

‘ Westminster Review,* July 1, ‘Travels in South Africa,* 1824,

1867, p. 5. vol. ii. p. 315.

2 XT
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^ not surpassed by any other quadruped." But as throughout
the whole group of the Equidte the sexes are identical in colour,

we have here no evidence of sexual selection. Nevertheless ho
who attributes the white and dark vertical stripes on the flanks

of various antelopes to this process, will probably extend the

same view to the Boyal Tiger and beautiful Zebra.

We have seen in a former chapter that when young animals

belonging to any class follow nearly the same habits of life as

their parents, and yet are coloured in a different manner, it may
be inferred that they have retained the colouring of some
ancient and extinct progenitor. In the family of pigs, and in

the tapirs, the young are marked with longitudinal stripes,

and thus differ from all the existing adult species in these two
groups. With many kinds of deer the young are marked with
elegant white spots, of which their parents exhibit not a trace.

A graduated series can be followed from the axis deer, both
sexes of which at all ages and during all seasons are beautifully

spotted (the male being rather more strongly coloured than the

female), to species in which neither the old nor the young are

spotted. I will specify some of the steps in this series. The
Mantchurian deer (Cervus mantchuricus) is spotted during the

whole year, but, as I have seen in the Zoological Gardens, the

spots are much plainer during the summer, when the general

colour of the coat is lighter, than during the winter, when the

general colour is darker and the horns are fully developed. In
the hog-deer {Hyelaphus porcinua) the spots are extremely con-

spicuous during the summer when the coat is reddish-brown,

but quite disapx)ear during the winter when the coat is brown.**

In both these species the young are spotted. In the Virginian

deer the young are likewise spotted, and about five per cent, of

the adult animals living in Judge Caton’s park, as I am in-

formed by him, temporarily exhibit at the period when the red

summer coat is being replaced by the bluish winter coat, a row
of spots on each flank, which are always the same in number,

though very variable in distinctness. lYom this condition there

is but a very small step to the complete absence of spots in the

adults at all seasons ; and, lastly, to their absence at all ages and

seasons, as occurs with certain species. From the existence of

this perfect series, and more especially from the fawns of so many
species being spotted, we may conclude that the now living

members of the deer family are the descendants of some ancient

Dr. Gray, ‘ Gleanings from the deer of Ceylon, says it is more

Menagerie of Knowsley,* p. 64. brightly spotted with white thac

Mr. Blyth, in speaking Land and the common hog-^eer, at the seasof

Water/ 1869, p. 42} of the hog- when it renews its horns.
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' spocies which, like the axis deer, was spotted at ail ages and
seasons. A still more ancient progenitor probably somewhat

' resembled the Eyomfmhm aquaticus^iox this animal is spotted,
' and the hornless males have large exserted canine teeth, of

which some few true deer still retain rudiments. Hyomoschus,
^ also, offers one of those interesting cases of a form linking to-

gether two groups, for it is intermediate in certain osteological

I characters between the pachyderms and ruminants, which were'
formerly thought to be quite distinct.^*

A curious difficulty here arises. Ifwe admit that coloured spots

and stripes were first acquired as ornaments, how comes it that

so many existing deer, the descendants of an aboriginally spotted

animal, and all the species of pigs and tapirs, the descendants of

an aboriginally striped animal, have lost in their adult state their

former ornaments ? I cannot satisfactorily answer this question.

We may feel almost sure that the spots and stripes disappeared

at or near maturity in the progenitors of our existing species, so

that they were still retained by the young
;
and, owing to the law

of inheritance at corresponding ages, were transmitted to the

young of all succeeding generations. It may have been a great

advantage to the lion and puma, from the open nature of theii

usual haunts, to have lost their stripes, and to have been thus

rendered less conspicuous to their prey
;
and if the successive

variations, by which this end was gained, occurred rather late in

life, the young would have retained their stripes, as is now the

case. As to deer, pigs, and tapirs, Fritz Muller has suggested

to me that these animals, by the removal of their spots or stripes

through natural selection, would have been less easily seen by
their enemies

;
and that they would have especially required this

protection, as soon as the carnivora increased in size and number
during tho tertiary periods. This may be the true explanation,

but it is rather strange that the young should not have been thus

protected, and still more so that the adults of some species should

have retained their spots, either partially or completely, during

part of the year. We know that, when the domestic ass varies

• and becomes reddish-brown, grey, or black, the stripes on tho

shoulders and even on the spine frequently disappear, though we
cannot explain the cause. Very few horses, except dun-coloured

kinds^ have stripes on any part of their bodies, yet we have good

reason to believe that the aboriginal horse was striped on the

legs and spine, and probably on the shoulders."** Hence the dis-

appearance of the spots and stripes in our adult existing deer,

Falconer and Cautky, ‘ Proc. ** * The Variation of Animals and

Geolofc^ 5oc.’ 1843; and Falconer’s Plants under Domestication,* 1868^
* Pal, Memoirs,* veL i. p. 190. vol. i. p. 61<^.

2 V o
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J)igs, and tapirs, may be due to a change in the general colour of

their coats; but whether this change was effected through
sexual or natural selection, or was due to the direct action of the
conditions of life, or to some other imknown cause, it is impossible

to decide. An observation made by Mr. Sclater well illustrates

our ignorance of the laws which regulate the appearance and
disappearance of stripes

; the species of Asinus which inhabit

the Asiatic continent are destitute of stripes, not having even
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CwcM^rMTnana.—Before we conclude, it will be well to add a
few remarks on the ornaments of monkeys. In most of the
species the sexes resemble each other in colour, but in some, as we
have seen, the males differ from the females, especially in the
colour of the naked parts of the skin, in the development of the
beard, whiskers, and mane. Many species are coloured either in

so extraordinary or so beautiful a manner, and are furnished

with such curious and elegant crests of hair, that wo can hardly
avoid looking at these characters as having been gained for the

rake of ornament. The accompanying figures (figs. 72 to 76)

73. Head of Senmopithecus comatas. Fig. 74. Head of Cebus capadnnB.

Fig. 76. Head of Ateles marginatus. Fig. 76. Head of Oebus vellerosui.

serve to shew the arrangement of the hair on the face and head

in several species. It is scarcely conceivable that these crests of

hair, and the strongly contrasted colours of the fur and skin, can

be the result of mere variability without the aid of selection •'
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and it is inconceivable that they cah be of use in any ordinary wa^
to those animals. If so, they have probably been gained through

sexual selection, though transmitted equally, or almost equally^

to both sexes. With many of the Quadrumaua, we have addi-

tional evidence of the action of sexual selection in the greater

size and strength of the males, and in the greater development of

their canine teeth, in comparison with the females.

A few instances will suffice of the strange manner in which
both sexes of some species are coloured, and of the beauty of others.

^The face of the Cercopithecus petaurisia (fig. 77) is black, the

whiskers and beard being white, with a defined, round, white

spot on the nose, covered with short white hair, which gives to

the animal an almost ludicrous aspect. The Semnopithecus

frontaius likewise has a blackish face with a long black beard,

and a large naked spot on the forehead of a bluish-white colour.

The face of Macacus laMotus is dirty flesh-coloured, with a

defined red spot on each cheek. The appearance of Gercocebus

mthiops is grotesque, with its black face, white whiskers and

collar, chesnut head, and a large naked white spot over each

eyelid. In very many species, the beard, whiskers, and crests of

hair round the face are of a different colour from the rest of the

head, and when different, are always of a lighter tint," being

often pure white, sometimes bright yellow, or reddi^. The
whole face of the South American Brachyurus calvus is of a

glowing scarlet hue
;

” but this colour does not appear until

the animal is nearly mature.^® The naked skin of the face differs

wonderfully in colour in the various species. It is often brown

or flesh-colour, with parts perfectly white, and often as black as

that of the most sooty negro. In the Brachyurus the scarlet tint

is brighter than that of the most blushing Caucasian damsel. It

is sometimes more distinctly orange than in any Mongolian, and

in several species it is blue, passing into violet or grey. In all

the species known to Mr. ^rtlett, in which the adults of both

sexes have strongly-coloured faces, the colours are dull or absent

during early youth. This likewise holds good with the mandrill

and Rhesus, in which the face and the posterior parts of the body

are brilliantly coloured in one sex alone. In these latter cases

we have reason to believe that the colours were acquired through

sexual selection ;
and we are naturally led to extend the same

view to the foregoing sx)ecies, though both sexes when adult

have their faces coloured in the same manner.

** 1 observed ibis fact in the *Hist. Kat. des Mammifbret.’ tom.

Zoological Gardens; and many cases i. 1824.

maybe seen in the coloured plates in Bates, ‘The Katuralist on tbi

Qeoffroy St.-HUaire and F. Cuvier, Amazons,' 1863, vol. ii. p. 310.
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pretty ; the orange-tinted face is Bnrrounded by long whiskers

of glossy whiteness, with a line of chesmit-rcd over the eye-

brows
; the fur on the back is of a delicate grey, with a square

patch on the loins, the tail and the fore-arms being of a pure
white

; a gorget of chesnut surmounts the chest
;
the thighs are

black, with the legs chesnut-red. I will mention only two other

monkeys for their beauty; and I have selected these as pre-

senting slight sexual differences in colour, which renders it

in some degree probable that both sexes owe their elegant

appearance to sexual selection. In the moustache-monkey
(^Cercopithecus cepkus) tho general colour of the fur is mottled-

greenish with the throat white ; in the male the end of the tail

is chesnut, but the face is the most ornamented part, the skin

being chiefly bluish-grey, shading into a blackish tint beneath
the eyes, with the upper lip of a delicate blue, clothed on tho

lower edge with a thin black moustache; the whiskers are

orange-coloured, with the upper part black, forming a band
which extends backwards to the ears, the latter being clothed

with whitish hairs. In the Zoological Society's Gardens I have
often overheard visitors admiring the beauty of another monkey,
deservedly called Cercopithecus diana (fig. 78); the general

colour of the fur is grey
;
tho chest and inner surface of the

forelegs are white; a large triangular defined space on the

hinder part of the back is rich chesnut
;
in the male tho inner

sides of the thighs and the abdomen are delicate fawn-coloured,

and the top of the head is black ;
the face and ears aro intensely

black, contrasting finely with a white transverse crest over the

eye-brows and a long white peaked beard, of which the basal

portion is black.*^

In those and many other monkeys, the beauty and singular

arrangement of their colours, and still more the diversified and
elegant arrangement of the crests and tufts of hair on their

heads, force the conviction on my mind that these characters

have been acquired through sexual selection exclusively os

ornaments.

Summary,—The law of battle for the possession of the female

appears to prevail throughout tho whole great class of mammals.
Most naturalists will admit that the greater size, strength,

courage, and pugnacity of the male, his special weapons of

offence, as well as his special means of defence, have been

I have seen most of the above Mr. W. C. Martin’s * Nat. Hist., ol

monkeys in the Zoological Socictv's Mammahn,’ 1841, p> 4^0} see i4ss

Gardens. The description of the pp. 475 523.

Smnopithecus nmsBUa is taken
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acquired or modified through that form of selection which I
have called sexual. This does not depend on any superiority in

the general struggle for life, but on certain individuals of ono

sex, generally the male, being successful in conquering other

males, and leaving a larger number of offspring to inherit their

superiority than do the less successful males,

Fig. 78, Csrcopithecus diana (from Bi ehm).

There is another and more peaceful kind of contest, in which

the males endeavour to excite or allure the females by various

charms. Tin’s is probably carried on in some cases by the power-

ful odours emitted by the males during the breeding-season ;
the

odoriferous glands having been acquired through sexual

selection. Whether the same view can be extended to the voico
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is doubtful, for the vocal organs of the males must have been
strengthened by use during maturity, under the powerful excite-

ments of love, jealousy or rage, and will consequently have been
transmitted to the same sex. Yarious crests, tufts, and mantles

of hair, which are either confined to the male, or are more
developed in this sex than in the female, seem in most cases to be

merely ornamental, though they sometimes serve as a defence

against rival males. There is even reason to suspect that the

branching horns of stags, and the elegant horns of certain ante-

lopes, though properly serving as weapons of offence or defence,

have been partly modified for ornament.

When the male differs in colour from the female, he generally

exhibits darker and more strongly-contrasted tints. We do not

in this class meet with the splen^d red, blue, yellow, and green

tints, so common with male birds and many other animals. The
naked parts, however, of certain Quadrumana must be excepted

;

for such parts, often oddly situated, are brilliantly coloured

in some species. The colours of the male in other cases may be

due to simple variation, without the aid of selection. But when
the colours are diversified and strongly pronounced, when they

are not developed until near maturity, and when they are lost

after emasculation, we can hardly avoid the conclusion that

they have been acquired tlirough sexual selection for the sake of

ornament, and have been transmitted exclusively, or almost

exclusively, to the same sex. When both sexes are coloured in

the same manner, and the colours are conspicuous or curiously

arranged, without being of the least apparent use as a protection,

and especially when they are’ associated with various other orna-

mental appendages, we are led by analogy to the same conclusion,

namely, that they have been acquired through sexual selection,

although transmitted to both sexes. That conspicuous and
diversified colours, whether confined to the males or common to

both sexes, are as a general rule associated in the same groups

and sub-groups with other secondary sexual characters serving

for war or for ornament, will be found to hold good, if we look

back to the various cases given in this and the last chapter.

The law of the equal transmission of characters to both sexes,

as far as colour and other ornaments are concerned, has prevailed

far more extensively with mammals than with birds; but

weapons, such as horns and tusks, have often been transmitted

either exclusively ormuch more perfectly to the males than to the

females. This is surprising, for, as the males generally use their

weapons for defence against enemies of all kinds, their weapons
would have been of service to the females. As far as we can sec,

their absence in this sox can be accounted for only by the
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form of inheritance which has prevailed Finally, with qnad^

rupeds the contest between the individuals of the same sez^

whether peaceful or bloody, has, with the rarest exceptions,

been confined to the males ; so that the latter have been modified

through sexual selection, far more commonly than the females,

either for fighting with each other or for alluring the opposite

seoc.
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Part III.

SEXUAL SELECTION IN BELATION TO MAN,

AND CONCLUSION.

CHAPTER XIX.

Second AiiT Sexual Characters of Man.

Differences between man and woman—Causes of such differences and of

certain characters common to both sexes—Law of battle—Differences in

mental powers, and voice—On the influence of beauty in determining

the marriages of mankind—Attention paid by savages to ornaments

—

Their ideas of beauty in woman—The tendency to exaggerate each

natural peculiarity.

With mankind tho differences between the sexes are greater

than in most of the Quadnimana, but not so great as in some,

for instance, the mandrill. Man on an average is considerably

taller, heavier, and stronger than woman, with squarer shoulders

and more plainly-pronounced muscles. Owing to the relation

which exists between muscular development and the projection of

the brows,' the superciliary ridge is g-enerally more marked in

man than in woman. His body, and especially his face, is more
hairy, and his voice has a different and more powerful tone. In

certain races tho women are said to differ slightly in tint from

the men. For instance, Schweinfurth, in speaking of a negress

belonging to the Monbuttoos, who inhabit the interior of Africa a

few degrees north of the Equator, says, Like all her race, she had
a skin several shades lighter than her husband's, being some-

“ thing of the colour of half-roasted coffee.” * As the women
labour in the fields and are quite unclothed, it is not likely that

they differ in colour from the men owing to less exposure to the

weather. European women are perhaps the brighter coloured of

the two sexes, as may be seen when both have been equally

exposed.

* Schaaffhausen, translation in * ‘The Heart of Africa,* English
* Anthropological Review/ Oct. 186^ Transl. 1873, vol. i. p. 54A
pp. 419, 430, 427.
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Man is xnore courageous, pugnacious and energetic than
woman, and has a more inventive genius. His brain is abso-
lutely larger, but whether or not proportionately to his larger
body, has not, I believe, been fully ascertained. In woman the
face is rounder

;
the jaws and the base of the skull smaller

;
the

outlines of the body rounder, in parts more prominent
; and her

pelvis is broader than in man;® but this latter character may
perhaps be considered rather as a primary than a secondary

sexual character. She comes to maturity at an earlier age than
man.
As with animals of all classes, so with man, the distinctive

characters of the male sex are not fully developed until he is

nearly mature; and if emasculated they never appear. The
beard, for instance, is a secondary sexual character, and male
children are beardless, though at an early age they have abun-
dant hair on the head. It is probably due to the rather late

appearance in life of the successive variations whereby man has

acquired his masculine characters, that they are transmitted to

the male sex alone. Male and female children resemble each

other closely, like the young of so many other animals in

which the adult sexes differ widely
;
they likewise resemble the

mature female much more closely than the mature male. The
female, however, ultimately assumes certain distinctive char

racters, and in the formation of her skull, is said to be inter-

mediate between the child and the man. * Again, as the young of

closely allied though distinct species do not differ near]y so much
from each other as do the adults, so it is with the children of the

different races of man. Some have even maintained that race-

differences cannot be detected in the infantile skuli.® In regard

to colour, the new-born negro child is reddish nut-brown, which
soon becomes slaty-grey ; the black colour being fully developed

within a year in the Soudan, but not until three years in Egypt.

The eyes of the negro are at first blue, and the hair chesnut-

brown rather than black, being curled only at the ends. The
children of the Australians immediately after birth are yellowish-

brown, and become dark at a later age. Those of the Guaranys

of Paraguay are whitish-yellow, but they acquire in the course

of a few weeks the yellowish-brown tint of their parents.

Similar observations have been made in other parts of America.®

• Ecker, traDslation in ‘ Anthro- 355 ;
Vogt, * Lectures on Man,* Eng,

pological ReTiew,* Oct. 1858, pp. 351- trnnsl.'it. p. 81.

356. The comparison of the form ^ 8chaalT hausen, ‘ Anthropolog.

of the skull in men and women has Review,* ibid. p. 429.

been followed out with much care ® Pruner-Bey, on iicgro infants

by Welcker. as quoted by Vogt, ‘ Lectures on
* Kckcr and Welcker, ibid. p. 352, Man/ Eng. translat. 1864, p. 189:
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I have specified the foregoing differences between the male and
female sez in mankind, because they are curiously like those of

the Quadrumana. With these animak the female is mature at

an earlier age than the male ; at least this is certainly the case in

the Cehm azarceJ The males of most species are larger and

stronger than the females, of which fact the gorilla affords a weU-
known instance. Even in so trifling a character as the greater

prominence of the superciliary ridge, the males of certain

monkeys differ from the females,* and agree in this respect with

mankind. In the gorilla and certain other monkeys, the cranium

of the adult male presents a strongly-marked sagittal crest, which
is absent in the female ; and Ecker found a trace of a similar

difference between the two sexes in the Australians.® With
monkeys when there is any difference in the voice, that of the

male is the more powe^uL We have seen that certain

male monkeys have a well-developed beard, which is quite

deficient, or much less developed in the female. No instance

is known of the beard, whiskers, or moustache being larger

in the female than in the male monkey. Even in the colour

of the beard there is a curious parallelism between man and
the Quadrumana, for with man when the beard differs in colour

from the hair of the head, as is commonly the case, it is, 1 believe,

almost always of a lighter tint, being often reddish. 1 have

repeatedly observed this fact in England
;
but two gentlemen

have lately written to me, saying that they form an exception

to the rule. One of these gentlemen accounts for the fact

by the wide difference in colour of the hair on the paternal

and maternal sides of his family. Both had been long aware of

this peculiarity (one of them having often been accused of'

dyeing his beard), and had been thus led to observe other men,
and were convinced that the exceptions were very rare. Dr.

Hooker attended to this little point for mo in Eussia, and found

no exception to the rule. In Calcutta, Mr. J. Scott, of the

Botanic Gardens, was so kind as to observe the many races of men
to be seen there, as well as in some other parts of India, namely,

two races in Sikhim, the Bhoteas, Hindoos, Burmese, and

for further facts on negro infants,

as quoted from Winterbottom and
Camper, see Lawrence, * Lectures on
Physiology,* &c. 1822, p. 451. For
the infants of the Guaranys, see

Rengger, * Saugethiere,* &c. s. 3.

See also Godron, * De TEspfece,* tom.

it 1859, p. 253. For the Austra-

lians, Waitz, * Introduct. to Anthro-
yology,* Eng. traaslat. 1863, p. 99.

7 Rengger, * Saugethiere,’ &c.

1830, s. 49.
* As in Macacus cynomolgus (Des-

marest, * Mammalogie,* p. 65), and
in Hyldbates agilia (Geoffiroy St.-

Hilaire and F. Cuvier, ^Hist. Nat.
des Mamm.* 1824, tom, L p. 2).

* ‘ Anthropolo^cal Review,’ Get
1868, p. 353.
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Chineso, most of which races have very little hair on the face

and he always found that when there was any difference in

colour between the hair of the head and the beard, the latter was
invariably lighter. Now with monkeys, as has already been

stated, the beard frequently differs strikingly in colour from the

hair of the head, and in such cases it is always of a lighter hue,

being often pure white, sometimes yellow or reddish.^®-

In regard to the general hairiness of the body, the women in

all races are less hairy than the men; and in some few

Quadrumana the under side of the body of the female is less

hairy than that of the male.*^ Lastly, male monkeys, like men,
are bolder and fiercer than the females. They lead the troop,

and when there is danger, come to the front. We thus see how
close is the parallelism between the sexual differences of man
and the Quadrumana. With some few species, however, as

with certain baboons, the orang and the gorilla, there is a con-

siderably greater difference between the sexes, as in the size of

the canine teeth, in the development and colour of the hair, and
especially in tho colour of the naked parts of the skin, th^ in

mankind.

All the secondary sexual characters of man are highly variable,

even within the limits of the same race ; and they differ much in

the several races. These two rules hold good generally through-

out the animal kingdom. In the excellent observations made on
board the Novara, ^ the male Australians were found to exceed

the females by only 65 millim. in height, whilst with the Javans

the average excess was 218 millim. ; so that in this latter race the

difference in height between the sexes is more than thrice as

great as with the Australians. Numerous measurements were
carefully made of the stature, the circumference of the neck and

chest, the length of the back-bone and of the arms, in various

Mr. Blyth informs me that he thus Mr. D. Forbes has never, as he

has only seen one instance of the informs m«, seen an instance with

beard, whiskers, &c., in a monkey the Aymaras and Quichuas of S.

becoming white with old age, as America.

is so commonly the case with us. This is the ease with the fs-

This, however, occurred in an males of several species of Hylobates,

aged Macacxis cynomolgus, kept see Geoffroy St.-Hiliare and F. Cu-
in conSnement, whose moustaches vier, *Hist. Nat. des Mamm.’tom. L
were “remarkably long and hu- See, also, on ff. lar, ‘Penny Cy-
“ man-like.’* Altogether this old clopedia,* vol. ii. pp. 149, 150.

monkey presented a ludicrous re- xhe results were deduced by
semblance to one of the reigning Dr. Weisbach from the measuie-
monarchs of Europe, after whom he ments made by Drs. K. Scheraer

was universally nick-named. In and Schwarz, see ‘ Reise der Novara

:

certain races of man the hair on Anthropolog. Theil,* 1867, la. 216
the bead hardly ever becomes grey ; 231, 234, 236, 239, 269.
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races
;
and nearly all these measurements show that the males

differ much more from one another than do the females. This

fact indicates that, as far as these characters are concerned, it is

the male which has been chiefly modified, since the soyeral races

diverged from their common st^k.

The development of the beard and the hairiness of the body
differ remarkably in the men of distinct races, and even in

different tribes or families of the same race. We Europeans see

this amongst ourselves. In the Island of St. Kilda, according to

Martin,*^ the men do not acquire beards until the age of thirty

or upwards, and even then the beards are very thin. On
the Europeeo-Asiatic continent, beards prevail until we pass

beyond India ;
though with the natives of Ceylon they are often

absent, as was noticed in ancient times by Diodorus.^* East-

ward of India beards disappear, as with the Siamese, Malays,

Kalmucks, Chinese, and Japanese ; nevertheless the Ainos,^® who
inhabit the northernmost islands of the Japan Archipelago, are

the hairiest men in the world. With negroes the beard is

scanty or wanting, and they rarely have whiskers
;
in both sexes

the body is frequently almost destitute of fine down.^® On the

other hand, the Papuans of the Malay Archipelago, who are

nearly as black as negroes, possess well-developed beards.'^

In the Pacific Ocean the inhabitants of the Fiji Archipelago have
large bushy beards, whilst those of the not distant archi-

pelagoes of Tonga and Samoa are beardless; but these men
belong to distinct races. In the Ellice group all the inhabitants

belong to the same race; yet on one island alone, namely
Nunemaya, "the men have splendid beards;” whilst on the

other islands " they have, as a rule, a dozen straggling hairs for

"a beard.”

“

Throughout the great American continent the men may bo

said to be beardless
;
but in almost all the tribes a few short

hairs are apt to appear on the face, especially in old age. With
the tribes of North America, Gatlin estimates that eighteen out

of twenty men are completely destitute by nature of a beard

;

>» ‘ Voyage to St. Kilda
»
(3rd

edit. 1753), p. 37.

Sir J. E. Tennent, ‘Ceylon,’

Tol. ii. 1859, p. 107.
** Quatrefages, ‘ Revue des Cours

ScientiAques,* Aug. 29, 1868, p.

630 ;
Vogt * Lectures on Man,'

Eng. translat. p. 127.

On the beards of negroes, Vogt,
‘ Lectures,’ &c. p. 127 ;

Waitz, ‘ In-

troduct. to Anthropology,’ Engl,

translat. 1S63, vol. i. p. 96. It if

remarkable that in the United States

(‘ Investigations in Military and
Anthropological Statistics of Ame«
rican Soldiers,’ 1869, p. 569) the

pure negroes and their crossed off

spring seem to have bodies almos
as hairy ns Europeans.

Wallace, ‘The Malay Arch'
vol. ii. 1869, p. 178.

Dr J. Barnard Davis On Oce*

anic Raoes, in ‘ Anthropolog. Review^
April, 1870, pp. 185^ 191.
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but occasionally there may be seen a man, who haa neglected to
pluck out the hairs at pui^rty, with a soft beard an inch or two
in length. The Guaranys of Paraguay differ from all the
surrounding tribes in haying a small beard, and even some hair
on the body, but no whiskers." I am informed by Mr. D.
Forbes, who particularly attended to this point, that the Aymaras
and Quichuas of the Cordillera are remarkably hairless, yet in

old age a few straggling hairs occasionally appear on the chin.

The men of these two tribes have yery littie hair on the yarious

parts of the body where hair grows abundantly in Europeans,
and the women haye none on the corresponding parts. The
hair on the head, howeyer, attains an extraordinary length in

both sexes, often reaching almost to the ground; and this is

likewise the case with some of the N. American tribes. In the

amount of hair, and in the general shape of the body, the

sexes of the American aborigines do not differ so much from
each other, as in most other races.^ This fact is analogous

with what occurs with some closely allied monkeys; thus the

sexes of the chimpanzee are not as different as those of the orang

or gorilla,®^

In the previous chapters we have seen that with mammals,
birds, fishes, insects, &c., many characters, which there is every

reason to believe were primarily gained through sexual selection

by one sex, have been transferred to the other. As this same form
of transmission has apparently prevailed much with mankind,
it will save useless repetition if wo discuss the origin of cha-

racters peculiar to the male sex together with certain other

characters common to both sexes.

Law of Battle,—'With, savages, for instance the Australians, the

women are the constant cause of war both between members of

the same tribe and between distinct tribes. So no doubt it was

in ancient times
;
“ nam fuit ante Helenam mulicr teterrima belli

“causa.” With some of the North American Indians, the con-

test is reduced to a system. That excellent observer, Heame,”

Catlin, ‘North American In-

dians,’ 3rd edit. 1842, vol. ii. p. 227.

On the Guaranys, see Azara, ‘ Voy-
ages dans I’Amerique M4rid.’ tom.

li. 1809, p. 58 ;
also Rengger,

* Sftugethiere von Paraguay,* s. 3.

*• Prof, and Mrs. Agassiz (‘Jour-

ney in Brazil,* p. 530) remark that

the sexes of the American Indians

differ less than those of the negroes

and of the higher races. See also

Eengger, ibid. p. 3, on the Quarany

** RUtimeyer, ‘Die Grenzen der

Thierwelt ; eine Betrachtnng zn
Darwin*s Lehre,’ 1868, s. 54.

** ‘A Journey from Prince of

Wales Fort.* 8vo. edit. Dublin, 1796,

p. 104. Sir J. Lubbock (‘ Origin ot

Civilisation,* 1870, p. 69) gives

other and similar cases in North
America. For the Guanas of S.

America see Azara, ‘Voyages,* &g.

tom. ii. p. 94.

2o
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Bays :

—

**
It has eyer been the custom among these people for

the men to wrestle for any woman to whom they are air

tached ; and, of oourso, the strongest party always carries ofi

" the prize. A weak man, unless ho be a go^ hunter, and well-
** beloved, is seldom permitted to keep a wife that a stronger
** rntm thinks worth his notice. This custom prevails through
'' outsail the tribes, and causes a great spirit of emulation among
" their youth, who are upon all occasions, from their childhood,
** trying their strength and skill in wrestling.” With the Guanas
of South America, Azara states that the men rarely marry till

twenty years old or more, as before that age they cannot conquer

their rivals.

Other similar facts could be given; but even if we had no
evidence on this head, we might feel almost sure, from the

analogy of the higher Quadrumana,“ that the law of battle had
prevailed with man during the early stages of his development.

The occasional appearance at the present day of canine teeth

which project above the others, with traces of a diastema or

open space for the reception of the opposite canines, is in all

probability a case of reversion to a former state, when the

progenitors of man were provided with these weapons, like so

many existing male Quadrumana. It was remarked in a former

chapter that as man gradually became erect, and continually

used his hands and arms for fighting with sticks and stones, as

well as for the other purposes of life, he would have used his

jaws and teeth less and less. The jaws, together with their

muscles, would then have been reduced through disuse, as

would the teeth through the not well understood principles of

correlation and economy of growth; for we everywhere see

that parts, which are no longer of service, are reduced in size*

By such steps the original inequality between the jaws and teeth

in the two sexes of mankind would ultimately have been oblite-

rated. The case is almost parallel with that of many male
Buminants, in which the canine teeth have been reduced to

mere rudiments, or have disappeared, apparently in consequence

of the development of horns. As the prodigious difference

between the skulls of the two sexes in the orang and gorilla

stands in close relation with the development of the immense
canine teeth in the males, we may infer that the reduction of

the jaws and teeth in the early male progenitors of man must
have led to a most striking and favourable change in his

appearance.

^ On the fighting of tne maie p. 423. On Presbyiis entellua, 8e»

J
orillae, see Dr. Savage, in * Boston the * Indian Field,’ 1859, p. 146
onmal of Nat. Hist.** voL v. 1847
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There can be Uttle doubt that the greater size and strength of
man, in comparison with woman, together with his broader
shoulders, more developed muscles, rugged outline of body, his

greater courage and pugnacity, are all due in chief part to in-

heritance from his half-human male ancestors. These characters
would, however, have been preserved or even augmented during
the long ages of man’s savagery, by the success of the strongest

and boldest men, both in the general struggle for life and in

their contests for wives
; a success which would have ensured

their leaving a more numerous progeny than their less favoured
brethren. It is not probable that the greater strength of man
was primarily acquired through the inherited effects of his

having worked harder than woman for his own subsistence

and that of his family ; for the women in all barbarous nations

are compelled to work at least as hard as the men. With
civilised people the arbitrament of battle for the possession of

the women has long ceased ; on tide other hand, the men, as a
general rule, have to work harder than the women for their

joint subsistence, and thus their greater strength will have been
kept up.

Differefice in the Mental Bowers of the two Sexes .—With respect

to differences of this nature between man and woman, it is

probable that sexual selection has played a highly important

part, I am aware that some writers doubt whether there is any
such inherent difference

;
but this is at least probable from the

analogy of the lower animals which present other secondary

sexual characters. No one disputes that the bull differs in

disposition from the cow, the wild-boar from the sow, the

stallion from the mare, and, as is well known to the keepers of

menageries, the males of the larger apes from the females.

Woman seems to differ from man in mental disposition, chiefly

in her greater tenderness and less selflshness; and this holds

good even with savages, as shewn by a well-known passage in

Mungo Park’s Travels, and by statements made by many other

travellers. Woman, owing to her maternal instincts, displays

those qualities towards her infants in an eminent degree
;
there-

fore it is likely that she would often extend them towards her

fellow-creatures. Man is the rival of other men; he delights

in competition, and this leads to ambition which passes too

easily into selfishness. These latter qualities seem to be his

natural and unfortunate birthright. It is generally admitted

that with woman the powers of intuition, of rapid perception,

and perhaps of imitation, are more strongly marked than in

man; but some, at least, of these faculties are characteristic

2 0 2
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of tho lower iftoes, and therefore of a past and lower atate of

oiyilisatian.

The chief distinotion in the intellectual powers of the two

sexes is shewn by man’s attaining to a higher eminence, in

whatever he takes up, than can woman—whether requiring

deep thought, reason, or imagination, or merely the use of the

senses and himds. If two lists were made of the most eminent

men and women in poetry, painting, sculpture, music (inclusiye

both of composition and performance), history, science, and

philosophy, with half-a-dozen names under each subject, the

two lists would not bear comparison. We may also infer, from

the law of the deviation from averages, so well illustrate by

Mr. Galton, in his work on ‘ Hereditary Genius,’ that if men are

capable of a decided pre-eminence over women in many subjects,

the averse of mental power in man must be above that of woman.
Amongst the half-human progenitors of man, and amongst

savages, there have been struggles between the males during

many generations for the possession of the females. But mere
bodily strength and size would do little for victory, unless

associated with courage, perseverance, and determined energy.

With social animals, the young males have to pass through
many a contest before they win a female, and the older males

have to retain their females by renewed battles. They have,

also, in the case of mankind, to defend their females, as well as

their young, from enemies of all kinds, and to hunt for their joint

subsistence. But to avoid enemies or to attack them with
success, to capture wild animals, and to fashion weapons, requires

tho aid of the higher mental faculties, namely, observation,

reason, invention, or imagination. These various faculties will

tliun have been continually put to the test <ind selected during

manhood
;
they will, moreover, have been strengthened by use

during this same period of life. Consequently, in accordance

with the princiide often alluded to, we might expect that they

would at least tend to bo transmitted chiefly to the male offspring

at the corresponding period of manhood.
Now, when two men are put into competition, or a man with

a woman, both possessed of every mental quality in equal per-

tection, save that one has higher energy, perseverance, an^
courage, the latter will generally become more eminent in every
pursuit, and will gain the ascendancy Ho may bo said

to possess genius—for genius has been declared by a great

J. Stuart Mill remarks (‘The “require most plodding, and long
ZnbjecticD of Women,* 1869, p. 122), “ hammering at single thoughts.**

“The tkings in which man most What is this but energy and perr
“excels weman are those which severance?
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authority to be patience; and patience, in this sense, ntMrA
tmflincliing, undaunted perseverance. But this view of genius
is perhaps deficient ; for without the higher powers of the imagi-
nation and reason, no eminent success can be gained in many
subjects. These latter faculties, as well as the former, will have
been developed in man, partly through sexual selection,—that

is, through the contest of rival males, and partly through natural
eelection,—that is, from success in the general struggle for life

;

and as in both cases the struggle will have been during maturity,
the characters gained will have been transmitted more fully to

the male than to the female offspring. It accords in a striking

manner with this view of the modification and re-inforcement of

many of our mental faculties by sexual selection, that, firstly,

they notoriously undergo a considerable change at puberty,**

and, secondly, that eunuchs remain throughout life inferior in

these same qualities. Thus man has ultimately become superior

to woman. It is, indeed, fortunate that the law of the equal

transmission of characters to both seres prevails with mammals;
otherwise it is probable that man would have become as superior

in mental endowment to woman, as the peacock is in ornamental

plumage to the peahen.

It must be tone in mind that the tendency in characters

acqTiired by either sex late in life, to be transmitted to the same
sex at the same age, and of early acquired characters to be

transmitted to both sexes, are rules which, though general, do
not always hold. If they always held good, we might conclude

(but I here exceed my proper l^unds) that the inherited effects

of the early education of boys and girls would be transmitted

equally to both sexes
;
so that the present inequality in mental

power between the sexes would not be effaced by a similar course

of early training
;
nor can it have been caused by their dissimilar

early training. In order that woman should roach the same

standard as man, she ought, when nearly adult, to be trained to

energy and perseverance, and to have her reason and imagination

exercised to the highest point; and then she would probably

transmit these qualities chiefly to her adult daughters. All women,

however, could not be thus raised, unless during many genera-

tions those who excelled in the above robust virtues were

married, and produced offspring in larger numbers than other

women. As before remarked of bodily strength, although men
do not now fight for their wives, and this form of selection has

passed away, yet during manhood, they generally undergo a

severe struggle in order to maintain themselves and their

families ; and this will tend to keep up or even increase theii

llaudsiey, ‘ Mind and Body,' p. 31,
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mental powers, and, as a consequence, the present inequality

between the sexes.^

Voice and Musical Fowtrs.—^In some species of Quadrumana
there is a great difference between the adult sexes, in the power
of their voices and in the development of the vocal organs ; and
man appears to have inherited this difference from his early

progenitors. His vocal cords are about one>third longer than in

woman, or than in boys
; and emasculation produces the same

effect on him as on the lower animals, for it '' arrests that pro-

minent growth of the thyroid, &c., which accompanies the
" elongation of the cords.” ^ With respect to the cause of this

difference between the sexes, 1 have nothing to add to the

remarks in the last chapter on the probable effects of the long-

continued use of the vocal organs by the male under the ex-

citement of love, rage and jealousy. According to Sir Duncan
Gibb,“ the voice and the form of the larynx differ in the different

races of mankind
;
but with the Tartars, Chinese, &c., the voice

of the male is said not to differ so much from that of the female,

as in most other races.

The capacity and love for singing or music, though not a

sexual character in man, must not here be passed over. Although
the sounds emitted by animals of all kinds serve many purposes,

a Strong case can be made out, that the vocal organs were
primarily used and perfected in relation to the propagation of the

species. Insects and some few spiders are the lowest animals

which voluntarily produce any sound; and this is generally

effected by the aid of beautifully constructed stridulating organs,

which are often confined to the males. The sounds thus pro-

duced consist, I believe in all cases, of the same note, repeated

rhythmically;® and this is sometimes pleasing even to the

ears of man. The chief and, in some cases, exclusive purpose

appears to be either to call or charm the opposite sex.

The sounds produced by fishes are said in some cases to be

made only by the males during the breeding-season. All the

An observation by Vogt bears “ skulls.'’ But Vogt admits (* Lec-

on this subject; he says, ** It is a tures on Man,’ Eng. translat. ISdA
remarkable circumstance, that the p. 81) that more observations are

difference between the sexes, as requisite on this point.
** regards the cranial cavity, in- Owen, ‘Anatomy of Verte-

creases with the development of brates,’ vol. iii. p. 603.
" the race, so that the male Euro- *• * Journal of the Anthropolog.

“ pean excels much more the female, Soc.’ April, 1869, p. Ivii. and Ixvi.

“ than the negro the negress. Dr. Scudder, ‘ Notes on Stri-

“ Welcker confirms this statement dulation,’ in ‘ Proc. Boston Soc. of
** of Huschke from his measure- Nat. Hist.* vol. xi. ipril, 1868.
M ments of segro and German
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air-breathing Yertebrata necessarily possess an apparatus for

inhaling and expelling air^ with a pipe capable of being closed

atone end. Hence when the primeval members of this class

were strongly excited and their muscles violently contracted,

purposeless sounds would almost certainly have been produced :

and these, if they proved in any way serviceable, might readily

have been modified or intensified by the preservation of properly

adapted variations. The lowest Vertebrates which breathe air

are Amphibians; and of these, frogs and toads possess vocal

organs, which are incessantly used during the breeding^season,

and wMch are often more highly developed in the male than in

the female. The male alone of the tortoise utters a noise, and
this only during the season of love. Male alligators roar or

bellow during the same season. Every one knows how much
birds use their vocal organs as a means of courtship ; and some
species likewise perform what may be called instrumental music.

In the class of Mammals, with which we are here more par-

ticularly concerned, the males of almost all the species use their

voices during the breeding-season much more than at any other

time; and some are absolutely mute excepting at this season.

With other species both sexes, or only the females, use their

voices as a love-call. Considering these facts, and that the vocal

organs of some quadrupeds art? much more largely developed in

the male than in the female, either permanently or temporarily

during the breeding-season; and considering that in most of the

lower classes the sounds produced by the males, serve not only

to call but to excite or allure the female, it is a surprising fact

that we have not as yet any good evidence that these organs are

used by male mammals to charm the females. The Ameiican
MyceUs caraya perhaps forms an exception, as does the IJylobates

ayilis, an ape allied to man. This gibbon has an extremely loud

but musical voice. Mr. Waterhouse states,“ " It appeared to

** me that in ascending and descending the scale, the intervals

" were always exactly half-tones ;
and I am sure that the highest

** note was the exact octave to the lowest. The quality of the

notes is very musical ;
and I do not doubt that a good violinist

" would be able to give a correct idea of the gibbon's compo-
^

sition, excepting as regards its loudness.” Mr. Waterhouse

then gives the notes. Professor Owen, who is a musician, con-

firms the foregoing statement, and remarks, though erroneously,

that this gibbon "alone of brute mammals may be said to

“ fidng.” It appears to be much excited after its performance.

Given in W. C. L. Martin’s Owen, ‘Anatomy of Vertebmteg,

f General Introduct. to Nat. Hist, of vol. hi. p. ^00.

Mamm. AnimaU,’ 1841, p. 432;



568 The Descent of Man. Pabt IIX

Unfortonately, its habits have neyer been closely obseired in a

state of natnro ; bnt from the analogy of other animals, it is

probable that it uses its musical powers more especially daring

the season of courtship.

This gibbon is not the only species in the genus which sings,

for my son, Francis Darwin, attentively listened in the Zoo-

logical Gardens to leuciscus whilst singing a cadence of three

notes, in true musical intervals and with a clear musical tone.

It is a more surprising fact that certain rodents utter musical

sounds. Singing mice have often been mentioned and exhibited,

but imposture has commonly been suspected. We have, how-
ever, at last a clear account by a well-^own observer, the Rev.

S. Lockwood,®^ of the musical powers of an American species,

the Hesperomys cognatus, belonging to a genus distinct from that

of the English mouse. This little animal was kept in confine-

ment, and the performance was repeatedly heard. In one of the

two chief songs, " the last bar would frequently be prolonged to

two or three
;
and she would sometimes change from C sharp

“ and D, to 0 natural and D, then warble on these two notes
** awhile, and wind up with a quick chirp on C sharp and D.
** The distinctness between the semitones was very marked, and
" easily appreciable to a good ear.” Mr. Lockwood gives both

songs in musical notation; and adds that though this little

mouse '' had no ear for time, yet she would keep to the key of B
" (two flats) and strictly in a major key.” ..." Her soft clear
** voice falls an octave with all the precision possible

;
then at the

• wind up, it rises again into a very quick trill on 0 sharp
* and D.”

A critic has asked how the ears of man, and he ought to have
added of other animals, could have been adapted by selection so

as to distinguish musical notes. But this question shews some
confusion on the subject

; a noise is the sensation resultiug from
the co-existence of several aerial "simple vibrations” of various

periods, each of which intermits so frequently that its separato

existence cannot be perceived. It is only in the want of con-

tinuity of such vibrations, and in their want of harmony inter se,

that a noise differs from a musical note. Thus an ear to bo

capable of discriminating noises—and the high importance ot

this power to all animals is admitted by every one—^must be sen-

sitive to musical notes. We have evidence of this capacity even

low down in the animal scale: thus Crustaceans are provided

with auditory hairs of different lengths, which have been seen to

vibrate when the proper musical notes are struck.^ As stated

The ‘American Katuralist,* •* Helmholtz, ‘Th^rie Phjs. dt

1871, p. 761. la Musique,* 1868, p. 187.
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In a previons chapter, similiar observatiozis have been made
on the hairs of the antenoaB of gnata It has been positively

assorted by good observers that spiders are attracted by music.
It is also well known that some dogs howl when hearing par-
ticular tones.® Seals apparently appreciate music, and their

fondness for it “ was well known to the ancients, and is often

taken advantage of by the hunters at the present day.” ®
Therefore, as far as the mere perception of musical notes is

concerned, there seems no special difficulty in the case of man
or of any other animal. Helmholtz has explained on physio-

logical principles why concords are agreeable, and discords dis-

agreeable to the human ear
;
but we are little concerned with

these, as music in harmony is a late invention. We are more con-

cerned with melody, and here again, according to Helmholtz, it is

intelligible why the notes of our musical scale are used. The
ear analyses all sounds into their component “ simple vibrations,”

although we are not conscious of this analysis. In a musical

note the lowest in pitch of these is generally predominant, and
the others which are less marked are the octave, the twelfth,

the second octave, &c., all harmonies of the fundamental pre-

dominant note ; any two notes of our scale have many of these

harmonic over-tones in common. It seems pretty clear then,

that if an animal always wished to sing precisely the same song,

he would guide himself by sounding those notes in succession,

which possess many over-tones in common—that is, he would

choose for his song, notes which belong to our musical scale.

But if it be further asked why musical tones in a certain

order and rhythm give man and other animals pleasure, we
can no more give the reason than for the pleasantness of certain

tastes and smells That they do give pleasure of some kind to

animals, we may infer from their being produced during the

season of courtship by many insects, spiders, fishes, amphibians,

and birds
;
for unless the females were able to appreciate such

sounds and were excited or charmed by them, the persevering

efforts of the males, and the complex structures often possessed

by them alone, would be useless ;
and this it is impossible to

believe.

Human song is generally admitted to bo the basis or origin

of instrumental music. As neither the enjoyment nor the

capacity of producing musical notes are faculties of the least

** Several accounts have been another instance of a dog always

published to this effect. Mr. Peach whining, when one note on a con-

writes to me that he has repeatedly certina, which was out of tune, was

found that an old dog of his howls played.

when B flat is sounded on the flute, ^ Mr. R. Brown, in ‘ Proc. ZooL

and to no other note. 1 may add Soc.’ 1868, p. 410*
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nse to man in reference to his habits of hfe, they must be
ranked amongst the most mysterions 'with which he is endowed.
They are present, though in a Tory rude condition, in men of all

races, even the most savage ; but so different is the taste of the

several races, that our music gives no pleasure to savages, and
their music is to us in most cases hideous and unmeaning. Dr.

Seemann, in some interesting remarks on this subject,^ ** doubts
“ whether even amongst the nations of Western Europe, in-
" timately connected as they are by close and frequent intor-

" course, the music of the one is interpreted in the same sense by
the others. By travelling eastwards we find tha{ there is cer-

tainly a different language of music. Songs of joy and dance-
“ accompaniments are no longer, as with us, in the major keys,
" but always in the minor.” "V^ether or not the half-human
progenitors of man possessed, like the singing gibbons, the

capacity of producing, and therefore no doubt of appreciating,

musical notes, we know that man possessed these faculties at a

very remote period. M. Lartet has described two flutes, made
out of the bones and horns of the reindeer, found in caves

together with flint tools and the remains of extinct animals.

The arts of singing and of dancing are also very ancient, and
are now practised by all or nearly all the lowest races of man.

Poetry, which may be considered as the ofifepring of song, is like-

wise so ancient, that many persons have felt astonished that it

should have arisen during the earliest ages of which we have

any record.

We see that the musical faculties, which are not wholly deficient

in any race, we capable of prompt and high development, for Hot-

tentots and Negroes have become excellent musicians, although in

their native countries they rarely practise anything that we should

consider music. Schweinfurth, however, was pleased with some
of the simple melodies which he heard in the interior of Africa.

But there is nothing anomalous in the musical faculties lying

dormant in man : some species of birds which never natu^y
sing, can without much difficulty be taught to do so ; thus a

house-sparrow has learnt the song of a linnet. As these two
species are closely allied, and belong to the order of Insessores,

which includes nearly all the singing-birds in the world, it is

possible that a progenitor of the sparrow may have Iwn a
songster. It is more remarkable that parrots, belonging to

a group distinct from the Insessores, and having differently

^ * Journal of Anthropolog. Soc.’ coad edition, 1869, which contain

Oct. 1870, p. clr. See also the an admirable account of the habiti

several later chapters in Sir John of savages.

Lubbock’s * Prehistoric Times,’ se-
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constructed Yocal organs, can be taught not only to speak, but to

pipe or whistle tunes invented by man, so that they must have
some musical capacity. Nevertheless it would be very rash to

assume that parrots are descended from some ancient form which
was a songster. Many cases could be advanced of organs

and instincts originally adapted for one purpose, having been

utilised for some distinct purpose.®® Hence the capacity for

high musical development, which the savage races of man
possess, may be due either to the practice by our semi-human
progenitors of some rude form of music, or simply to their

having acquired the proper vocal organs for a different purpose.

But in this latter case we must assume, as in the above instance

of parrots, and as seems to occur with many animals, that they

already possessed some sense of melody.
Music arouses in us various emotions, but not the more

terrible ones of horror, fear, rage, &c. It awakens the gentler

feelings of tenderness and love, which readily pass into devotion.

In the Chinese annals it is said, “Music Hath the power of
“ making heaven descend upon earth.*' It likewise stirs up in us

the sense of triumph and the glorious ardour for war. These

powerful and mingled feelings may well give rise to the sense

of sublimity. We can concentrate, as Dr. Seemann observes,

greater intensity of feeling in a single musical note than in

pages of writing. It is probable that nearly the same emotions,

but much weaker and far less complex, are felt by birds when
the male pours forth his full volume of song, in rivalry with

other males, to captivate the female. Love is still the com-

monest theme of our songs. As Herbert Spencer remarks,
“ music arouses dormant sentiments of which we had not
“ conceived the possibility, and do not know the meaning

;
or,

“ as Eichter says, tells us of things we have not seen and shall

“ not see.” Conversely, when vivid emotions are felt and ex-

l)ressed by the orator, or even in common speech, musical cadences

and rhythm are instinctively used. The negro in Africa when
excited often bursts forth in song; “ another will reply in song,

“ while the company, as if touched by a musical wave, murmur

Since this chapter was printed, “ resulting advantages as well as

I have seen a valuable article by “limiting disadvantages, actual or

Mr. Chauncey Wright (‘North “possible, which the principle of

Ainer. Review,' Oct. 1870, page “ utility may not have comprehended

293), who, in discussing the above “ in its action.” As 1 have attempted

subject, remarks, “ There are many to shew in an early chapter of thift

“consequences of the ultimate laws work, this principle has an impor-

“ or uniformities of nature, through tant bearing on the acquisition by

“ which the acquisition of one use- man of some of his mental charac-

** All power will bring with it many teristics.
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“ a chorus in perfect unison.”*’ Even monkeys express strong

feelings in different tones—anger and impatience by low,—-fear

and pain by high notes.** The sensations and ideas thus

excited in us by music, or expressed by the cadences of oratory,

appear from their vagueness, yet depth, like mental reversions

to the emotions and thoughts of a long-past age.

All these facts with respect to music and impassioned speech

become intelligible to a certain extent, if we may assume that

musical tones and rhythm were used by our half-human an-

cestors, during the season of courtship, when animals of all kinds

are excited not only by love, but by the strong passions of

jealousy, rivalry, and triumph. From the deeply-laid principle of

inherit^ associations, musical tones in this case would be likely

to call up vaguely and indefinitely the strong emotions of a long-

past age. As we have every reason to suppose that articulate

speech is one of the latest, as it certainly is the highest, of the

arts acquired by man, and as the instinctive power of producing

musical notes and rhythms is developed low down in the animal

series, it would be altogether opposed to the principle of evolution,

if we were to admit that man*s musical capacity has been deve-

loped from the tones used in impassioned speech. We must
suppose that the rhythms and cadences of oratory are derived

from previously developed musical powers.*^® We can thus

understand how it is that music, dancing, song, and poetry are

such very ancient arts. We may go even furtlicr than this,

and, as remarked in a former chapter, believe that musical sounds

afforded one of the bases for the development of language.^

Winwood Reade, ‘The Martyr- the opposite sex. Thus musical

dom of Man,* 1872, p. 441, and tones became fiimly associated with
* African Sketch Book,’ 1873, vol. ii. some of the strongest uassions an

p. 313. animal is capable of feelings and arc
** Rengger, * Saugethiere von consequently used instinctively, or

Paraguay,* s. 49. through association, when strong

See the very interesting dis- emotions are expressed in speech,

cussion on the ‘ Origin and Function Mr. Spencer does not offer any
of Music,* by Mr. Herbert Spencer, satisfactory explanation, nor can I,

in his collected ‘ Es.says,* 1858, p. why high or deep notes should bo

359. Mr. Spencer comes to an ex- expressive, both with man and the

actly opposite conclusion to that at lower animals, of certain emotions,

which I have arrived. He con- ]Mr. Spencer gives also an in-

cludes, as did Diderot formerly, that teresting discussion on the relations

the cadences used in emotional between poetry, recitative, and song,

speech afford the foundation from I find in Lord Monboddo’s
which music has been developed; ‘Origin Language,’ vol. i. (1774),

whilst I conclude that musical notes p. 469, that Dr. Blacklock likewise

and rhythm were first acquired b^ thought “ that the first language

the male or female progenitors of “among men was music, and that

mankind for the sake of charming “before ovr ideas were expressed by
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As the moles of soveral quadromanous animals have theif

vocal organs much more developed than in the females, and as a
gibbon, one of the anthropomorphous apes, pours forth a whole
octave of musical notes and may be said to sing, it appears pro-
bable that the progenitors of man, either the males or females or
both sexes, before acquiring the power of expressing their mutual
love in articulate language, endeavoured to charm each other
with musical notes and rhythm. So little is known about the
use of the voice by the Quadrumana during the season of love,

that we have no means of judging whether the habit of singing

was first acquired by our male or female ancestors. Women
are generally thought to possess sweeter voices than men, and' as

far as this serves as any guide, we may infer that they first

acquired musical powers in order to attract the other sex. But
if so, this must have occurred long ago, before our ancestors had
become sufficiently human to treat and value their women merely

as useful slaves. The impassioned orator, bard, or musician,

when with his varied tones and cadences he excites the strongest

emotions in his hearers, little suspects that ho uses the same
means by which his half-human ancestors long ago aroused each

other’s ardent passions, during their courtship and rivalry.

Tlie Influence of Beauty in determining the Marriages of Man^
kind,—In civilised life man is largely, but by no means exclu-

sively, influenced in the choice of his wife by external appearance

;

but wo are chiefly concerned with primeval times, and our only

means of forming a judgment on this subject is to study the

habits of existing semi-civilised and savage nations. If it can be

shewn that the men of different races prefer women having

various characteristics, or conversely with the women, we have

then to enquire whether such choice, continued during many
generations, would produce any sensible effect on the race,

either on one sox or both according to the form of inheritance

which has prevailed.

It will be well first to shew in some detail that savages pay the

greatest attention to their personal appearance.^* That they have

^ articulate sounds, they were com-

municated by tones, varied accord-

“ iitg to diflereut degrees of gravity

“aud acuteness.”

See an interesting discussion

A\ this subject by Hackcl, * Gcnt-

rtdlc Morph,* U. ii. 1866, s. 24b.

A lull and excellent account of

the manner in which savages in all

Mrti of the world ornament them-

selves, is given by the Italian tra-

veller, Prof. M.integazza, ‘ Rio de la

Plata, Viaggi e Stiidi,* 1867, pp.
525-545; all the following state-

ments, when other references are

not given, are taken from this work.
See, albo, Waitz, ‘ Introduct. to

Anthropolog.* Kng. transl. vol. i.

1863, p. 275, et passim, Lawrence
also gives very full details in hie
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a passion for ornament is notorious ; and an English philosopher
goes BO far as to maintain, that clothes were first made for

ornament and not for warmth. As Professor Waitz remarks,
** howeyer poor and miserable man is, he finds a pleasure in
** adorning himself/' The extravagance of the naked Indians of

South America in decorating themselves is shewn " by a man of
" large stature gaining with difficulty enough by the labour of a
fortnight to procure in exchange the chica necessary to paint

himself red.”" The ancient barbarians of Europe during the

Reindeer period brought to their caves any brilliant or singular

objects which they happened to find. Savages at the present

day everywhere deck themselves with plumes, necklaces, armlets,

ear-rings, &o. They paint themselves in the most diversified

manner. “If painted nations,” as Humboldt observes, “hod
“ been examined with the same attention as clothed nations, it

" would have been perceived that the most fertile imagination
“ and the most mutable caprice have created the fashions of

“ painting, as well as those of garments.”

In one part of Africa the eyelids are coloured black
;
in another

the nkils are coloured yellow or purple. In many places the

hair is dyed of various tints. In different countries the teeth are

stained black, red, blue, &c., and in the Malay Archipelago it is

thought shameful to have white teeth “like those of a dog." Not
one great country can be named, from the Polar regions in the

north to New Zealand in the south, in which the aborigines do
not tattoo themselves. This practice was followed by the Jews
of old, and by the ancient Britons. In Africa some of the

natives tattoo themselves, but it is a much more common
practice to raise protuberances by rubbing salt into incisions

made in various parts of the body ; and these are considered by

the inhabitants of Eordofan and Darfur “ to be great personal
“ attractions." In the Arab countries no beauty can be perfect

until the cheeks “or temples have been gashed."" In South
America, as Humboldt remarks, “ a mother would be accused of
“ culpable indifference towards her children, if sbe did not
“ employ artificial means to shape the calf of the leg after the
“ fashion of the country." In the Old and New Worlds the

< Lectures on Physiology,' 1822. ** Humboldt, ‘Personal Narrative,

Since this chapter was written Sir Eng. Translat. vol. iv. p. 515; on

J. Lubbock has published his ‘ Origin the imagination shewn in painting

of Civilisation,* 1870, in which there the body, p. 522 ; on modifying the

is an interesting chapter on the form of the calf of the leg, p. 466.

present subject, and from which (pp.
" ‘ The Nile Tributaries,* 1867

42, 48) 1 have taken some facts ‘ The Albert N'yanza,* 1866, vol. i

about savages dyeing their teeth p. 218.

aad hair, piercing their teeth.
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Bhapo of the skull was formerly modified daring infancy in the
most extraordinary manner, as is still the case in many places;
and such deformities are considered ornamental. For instance,

the saTages of Colombia^* deem a much flattened head ‘‘an*
“ essential point of beauty.”

The hair is treated with especial care in Taiious countries
; it

is allowed to grow to full length, so as to reach to the ground, or

is combed into a compact frizzled mop, which is the Papuan’s
'' pride and glory.” In Northern Africa '‘a man requires a
period of from eight to ten years to perfect his coiffure.” With

other nations the head is shaTed, and in parts of South America
and Africa even the eyebrows and eyelashes are eradicated. The
natives of the Upper Nile knock out the four front teeth, saying

that they do not wish to resemble brutes. Further south, the
Batokas knock out only the two upper incisors, which, as

Livingstone*^ remarks, gives the face a hideous appearance,

owing to the prominence of the lowerjaw; but these people think

the presence of the incisors most unsightly, and on beholding

some Europeans, cried out, " Look at the great teeth I
” The

chief Sebituani tried in vain to alter this fashion. In various

parts of Africa and in the Malay Archipelago the natives file the

incisors into points like those of a saw, or pierce them with

holes, into which they insert studs.

As the face with us is chiefly admired for its beauty, so with

savages it is the chief seat of mutilation. In all quarters of the

world the septum, and more rarely the wings of the nose are

pierced
;
rings, sticks, feathers, and other ornaments being in-

serted into the holes. The ears are everywhere pierced and
similarly ornamented, and with the Botocudos and Lenguas of

South America the hole is gradually so much enlarged that the

lower edge touches the shoulder. In North and South America

and in Africa either the upper or lower lip is pierced; and with

the Botocudos the hole in the lower lip is so large that a disc of

wood, four inches in diameter, is placed in it. Mantegazza gives

a curious account of the shame felt by a South American native,

and of the ridicule which he excited, when he sold his temheta,

—

the large coloured piece of wood which is passed through the

hole. In Central Africa the women perforate the lower lip and

wear a crystal, which, from the movement of the tongue, has ** a

wriggling motion, indescribably ludicrous during conversation.”

« Quoted by Prichard, ‘Phyt. 445. On the coiffure of the Afri»

Hiit. of Mankind,’ 4th edit. vol. i. cans, Sir S. Baker, ‘The Al'oert

1851, p. 321. N’yanza,’ voL i. p. 210.

*• On the Papuans, Wallace,
** ‘ Travels,’ p. 533.

fhe Malay Arcnipelago,* vol. ii. p.
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The wife of the chief of Latooka told Sir S. Baker that Lady
Baker would be much improved if she would extract her four

front teeth from the lower jaw, and wear the long pointed

polished crystal in her under Bp.” Further south with the

Makalolo, the upper lip is perforated, and a large metal and

bamboo ring, called apeZcZ^, is worn in the hole. " This caused
" tlie lip in one case to project two inches beyond the tip of the

nose
;
and when the lady smiled the contraction of the muscles

elevated it over the eyes. ‘ Why do the women wear these
" ‘ things ? * the venerable chief, Ghinsurdi, was asked. Evidently
** surprised at such a stupid question, he replied, ^ For beauty I

“ * They are the only beautiful things women have
;
men have

" ‘ beai^s, women have none. What kind of a person would she
^ be without the polele ? She would not be a woman at all

** * with a mouth like a man, but no beard.’

Hardly any part of the body, which can be unnaturally

modified, has escaped. The amount of suffering thus caused

must have been extreme, for many of the operations require

several years for their completion, so that the idea of their

necessity must be imperative. The motives are various; the

men paint their bodies to make themselves appear terrible in

battle; certain mutilations are connected with religious rites,

or they mark the age of puberty, or the rank of the man, or they

servo to distinguish the tribes. Amongst savages the same
fashions prevail for long periods,®® and thus mutilations, from
whatever cause first made, soon come to be valued os distinctive

marks. But self-adornment, vanity, and the admiration of

others, seem to bo the commonest motives. In regard to tattoo-

ing, I was told by the missionaries in New Zealand, that when
they tried to persuade some girls to give up the practice, they

answered, " We must just have a few lines on our lips
; else when

‘‘ we grow old we shall be so very ugly.” With the men ofNew
Zealand, a most capable judge says, “ to have fine tattooed faces

“ was the great ambition of the young, both to render themselves
" attractive to the ladies, and conspicuous in war.” A star

tattooed on the forehead and a spot on the chin are thought by
the women in one part of Africa to bo irresistible attractions.®*

** ‘The Albert N’yanza,’ 1866, “fashion for dressing the hair.”

rol. i. p. 217. See Agassiz (‘Journey in Brazil,

Livingstone, ‘British Associa- 1868, p. 318) on the invariability

tion,* 1860
;

report given in the of the tattooing of the Amazunian

‘Athenaeum,’ July 7, 1860, p. 29. Indians.

*• Sir S. Baker (ibid. vol. i. p. ** liev. R. Taylor, ‘ New Zealand

210) speaking of the natives of and its inhabitants,’ 1855, p. 152.

Central Africa says, “ every tribe Mantegazca, ‘ Viaggi e Sindi^

“ haa a duunct And unchanging p. 542.
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In most, but not all parts of the world, the men are more
ornamented than , the women, and often in a different manner;
sometimes, though rarely, the women are hardly at all orna-
mented. As the women are made by savages to perform the
greatest share of the work, and as they are not allowed to eat
the best kinds of food, so it accords with the characteristic
selfishness of man that they should not be allowed to obtain, or
use the finest ornaments. Lastly, it is a remarkable fact, as
proved by the foregoing quotations, that the same fashions in
modifying the shape of tho head, in ornamenting tho hair, in

painting, tattooing, in perforating the nose, lips, or ears, in

removing or filing tho teeth, &c., now prevail, and have long
prevailed, in the most distant quarters of the world. It is

extremely improbable that these practices, followed by so many
distinct nations, should be due to tradition from any common
source. They indicate the close similarity of the mind of man,
to whatever race ho may belong, just as do the almost universal

habits of dancing, masquerading, and making rude pictures.

Having made those preliminary remarks on the admiration

felt by savages for various ornaments, and for deformities most
unsightly in our eyes, let us see how far the men are attracted

by the appearance of their women, and what are their ideas of

beauty. I have heard it maintained that savages are quite

indifferent about the beauty of their women, valuing them solely

as slaves ;
it may therefore be well to observe that this conclusion

does not at all agree with tho care which the women take in

ornamenting themselves, or with their vanity. Burchell®® gives

an amusing account of a Bush-woman who used as much
grease, red ochre, and shining powder as would have ruined

“ any but a very rich husband.” She displayed also " much
“ vanity and too evident a consciousness of her superiority.” Mr.

Winwood Eeado informs me that the negroes of the West Coast

often discuss tho beauty of their women. Some competent

observers have attributed the fearfully common practice of

infanticide partly to the desire felt by tho women to retain their

good looks.®* In several regions tho women wear charms and

use love-philters to gain the affections of the men ; and Mr.

Brown enumerates four plants used for this purpose by the

women of North-Western America.®®

»* ‘ Travels ia S. .Africa,’ 1834, ’ Voyages,* &c. tom. ii. p. 116.

rol. i. p. 414. ** Bn the vegetable productions

** See, for references, Geil.md 'U'.cd by the ^orth-Western Amen*
' Ueber das Aus>sterben der ^latnrvol- can Indians, ‘ Pharmaceutical Jour

ker,’ 1868, i. 51, 53, 55 ;
also A^.ira, nal,’ vol. *.
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Heame,^ sm. excellent observer, who lived many years with the

American Indians, says, in speaking of the women, '*Ask a

Northern Indian what is beanty, and he will answer, a broad

flat fiswe, small eyes, high cheek-bones, three or four broad

black lines across each cheek, a low forehead, a large brood

chin, a clumsy hook nose, a tawny hide, and breasts hanging
** down to the belt." Pallas, who visited the northern parts of

the Chinese empire, says ** those women are preferred who have

the Mandschu form ;
that is to say, a broad face, high cheek-

" bones, very broad noses, and enormous ears
;
" and Vogt

remarks that the obliquity of the eye, which is proper to the

Chinese and Japanese, is exaggerated in their pictures for the

purpose, as it " seems, of exhibiting its beauty, as contrasted
'' with the eye of the red-haired barbarians.” It is well known,
as Hue repeatedly remarks, that the Chinese of the interior

think Europeans hideous, with their white skins and prominent
noses. The nose is far from being too prominent, according to our

ideas, in the natives of Ceylon
;
yet “ the Chinese in the seventh

" century, accustomed to the flat features of the Mongol races,

were surprised at the prominent noses of the Cingalese
;
and

“ Thsang described them as having ' the beak of a bird, with the
' body of a man.*

"

Einlayson, after minutely describing the people of Cochin
China, says that their rounded heads and faces are their chief

characteristics; and, he adds, ''the roundnoss of the whole
" countenance is more striking m the women, who are reckoned
" beautiful in proportion as they display this form of face.** The
Siamese have small noses with divergent nostrils, a wide mouth,
rather thick lips, a remarkably large face, with very high and
broad cheek-bones. It is, therefore, noi< wonderful that " beauty,
" according to our notion is a stranger to them. Yet they con-
" sider their own females to be much more beautiful than those
" of Europe.”®®

It is well known that with many Hottentot women the

posterior part of the body projects in a wonderful manner
; they

are steatopygous ;
and Sir Andrew Smith is certain that thia

peculiarity is greatly admired by the men.®* He once saw a

*• *A Journey from Prince of

Wales Fort/ 8/o. edit. 1796, p. 89.

Quoted by Prichard, ‘ Phys.

Hist, of Mankind,’ 3rd edit. yol. iv.

1844, p. 519; Vogt, < Lectures on

Man,* Eng. translat. p. 129. On
the opinion of the Chinese on the

Cingalese, £. Tennent, * Ceylon,’ 18r9,

?ol. ii. p. 107.
** Prichard, as taken froia Craw-

fnrd and Finlayson, ‘ Phys. Hist, o*

Mankind/ vol. iv. pp. o34, 535.
** Idem illustrissimus viator dixit

mihi prajcinctorium vel tabulam
foeminae, quod nobis teterrimum est,

quondam permwgno scstimari ab
hominibus in h£c gente. Nunc res

mutat.i est, et consent talem cun-

formationein miniir.e ptandam esse.
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woman who was considered a beauty^ and she wacrso immensely

developed behind, that when seated on level gronnd she could

not rise, and had to push herself along until she came to a slope.

Some of the women in various negro tribes have the same pecu-

liarity ;
and, according to Burton, the Somal men " are said to

** choose their wives by ranging them in a line, and by picking

" her out who projects fmiihest a Urgo, Nothing can be more

hateful to a negro than the opi)osite form.”

With respect to colour, the negroes rallied Mungo Park on the

whiteness of his skin and the prominence of his nose, both of

which they considered as unsightly and unnatural conforma-

tions.” He in return praised the glossy jet of their skins and the

lovely depression of their noses ;
this they said was, honey-

mouth,” nevertheless they gave him food. The African Moors,

also, knitted their brows and seemed to shudder at the white-

ness of his skin. On the eastern coast, the negro boys when they

saw Burton, cried out “ Look at the white man ;
does he not look

like a white ape ? ” On the western coast, as Mr. Winwood

Keada informs me, the negroes admire a very black skin more

than one of a lighter tint. But their horror of whiteness may be

attributed, according to this same traveller, partly to the belief

held by most negroes that demons and spirits are white, and

partly to their thinking it a sign of ill-health.

The Banyai of the more southern part of the continent are

negroes, but a great many of them are of a light coffee-and-milk

‘‘ colour, and, indeed, this colour is considered handsome

throughout the whole country
** so fhat here we have a

different standard of taste. With the Kafirs, who differ much

from negroes, “ the skin, except among the tribes near Delagoa

'* Bay, is not usually black, the prevailing colour being a mixture

“of black and red, the most common shade being chocolate.

“ Dark complexions, as being most common are naturally held in

“ the highest esteem. To be told that he is light-coloured, or

“ like a white man, would be deemed a very poor compliment by

“ a Kafir. I have heard of one unfortunate man who was so very

“ fair that no girl would marry him.” One of the titles of the

Zulu king is ‘'You who are black.” Mr. Galton, in speaking

to me about the natives of S. Africa, remarked that their ideas of

«• * The Anthropological Review,’

November, 1864, p. 237. For ad-

ditional references, see Waitz, * In-

troduct. to Anthropology,' Eng.

translat. 1863, vol. i. p. 105.

•I Mungo Park's ‘Travels in

Africa,’ 4to. 1816, pp. 53, 131.

Barton’s statement is quoted by
Schaaffhausen, * Archiv fiir Anthro-

polog.’ 1866, s. 163. On the Banyai,

liivingstone, ‘Travels,* p. 64. On
the Kafirs, the Rev. J. Shooter,

‘ The Kafirs of Natal and the Zulu

Country,’ 1857, p. 1.
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beauty seem very different from ours
; for in one tribe two slim,

slight, and pretty girls wore not admired by the natives.

Turning to other quarters of the world ;
in Java, a yellow, not

a white girl, is considered, according to Madame Pfeiffer, a

beauty. A man of Cochin China " spoke with contempt of the

wife of the English Ambassador, that she had white teeth like

** a dog, and a rosy colour like that of potato-flowers.” We
have seen that the Chinese dislike our white skin, and that the

N. Americans admire a tawny hide.” In S. America, the Yura-

caras, who inhabit the wooded, damp slopes of the eastern

Cordillera, are remarkably pale-coloured, as their name in their

own language expresses ; nevertheless they consider European
women as very inferior to their own.*-^

In several of the tribes of North America the hair on the head
grows to a wonderful length ; and Catlin gives a curious proof

how much this is esteemed, for the chief of the Crows was
elected to this office from having the longest hair of any man in

the tribe, namely ten feet and seven inches. The Aymaras and
Quichuas of S. America, likewise have very long hair

;
and this,

as Mr. D. Forbes informs me, is so much valued as a beauty,

that cutting it off was the severest punishment which he could

inflict on them. In both the Northern and Southern halves of

the continent the natives sometimes increase the apparent length

of their hair by weavmg into it fibrous substances. Although

the hair on the head is thus cherished, that on the face is con-

sidered by the North American Indians “ as very vulgar,” and
every hair is carefully eradicated. This practice prevails

throughout the American continent from Vancouver’s Island in

the north to Tierra del Fuego in the south. When York
Minster, a Fuegian on board the * Beagle,’ was taken back to

his country, the natives told him he ought to pull out the few

short hairs on his face. They also threatened a young missionary,

who was left for a time with them, to strip him naked, and
pluck the hairs from his fffee and body, yet he was far from being

a hairy man. This fashion is carried so far that the Indians of

Paraguay eradicate their eyebrows and eyelashes, saying that

they do not wish to be like horses.®®

For Javans and Cochin-

Chmese, see Waitz, ‘Introduct. to

Anthropology,* Eng. translat. vol. i.

p. 305. On the Yura-cara5, A.

d’Orligny, as quoted in Prichard,
• Phys. Hist, of Mankind,* vol. v. 3rd

vdit. p. 476.
^ *Morth American Indians,’ by

G. Catlin, 3rd edit. 1842, vol. i. p.

49 ;
vol. ii. p. 227. On the natives

of Vancouver’s Island, see Sproat,
^ Scenes and Studies of Savage Life/

1868, p. 25. On the Indians of

Paraguay, Axara, ‘ Voyages,* tom, U.

p. 105.
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It is remarkable that throughout the world the races which
are almost completely destitute of a beard, dislike hairs on the
face and body, and take pains to eradicate them. The Kalmucks
are beardless, and they are well known, like the Americans, to
pluck out all straggling hairs; and so it is with the Polynesians,

some of the Malays, and the Siamese. Mr. Veitch states that the
Japanese ladies all objected to our whiskers, considering them
" yery ugly, and told us to cut them off, and be like Japanese
“ men.” The New Zealanders have short, curled beards

; yet
they formerly plucked out the hairs on the face. They had a
saying that " there is no woman for a hairy man but it would
appear that the fashion has changed in New Zealand, perhaps
owing to the presence of Europeans, and I am assured that

beards are now admired by the Maories.®^

On the other hand, bearded races admire and greatly value

their beards
;
among the Anglo-Saxons every part of the body

had a recogn&ed value
;
" the loss of the beard being estimated

at twenty shillings, while the breaking of a thigh was fixed at

only twelve.”" In the East men swear solemnly by their

beards. We have seen that Chinsurdi, the chief of the Makalolo

in Africa, thought that beards were a great ornament. In the

Pacific the Fijian’s beard is '^profuse and bushy, and is his

" greatest pride
;
” whilst the inhabitants of the adjacent archi-

pelagoes of Tonga and Samoa are " beardless, and abhor a rough

chin.” In one island alone of the Ellice group '' the men are
” heavily bearded, and not a little proud thereof.” "

We thus see how widely the different races of man differ in

their taste for the beautiful. In every nation sufficiently ad-

vanced to have made effigies of their gods or of their deified

rulers, the sculptors no doubt have endeavoured to express their

highest ideal of beauty and grandeur.®^ Under this point of view

it is well to compare in our mind the Jupiter or Apollo of tho

Greeks with the Egyptian or Assyrian statues
;
and these with

the hideous bas-reliefs on the ruined buildings of Central

America.

I have met with very few statements opposed to this conclusion.

*** On the Siamese, Prichard, ibid.

Tol. ir. p. 533. On the Japanese,

Veitch in * Gardeners* Chronicle,*

1860, p, 1104. On the New Zeji-

landers. Mantesjazza, * Viaggi e

Studi,* 1867, p. 526. For the other

nations mentioned, see references in

Lawrence, ‘ Lectures on Physiology,*

fcc. 1822, p. 272.
•• Lubbock* * Origin of Cirillsa-

tion,' 1870, p. 321.
•• Dr. Barnard Davis quotes Mr.

Prichard and others for these facts

in regard to the Polynesians, in
* Anthropological Review,* April

1870, p. 185, 191.

Ch. Comte has remarks to this

effect in his * Traitd de Ldgislution,'

3rd edit. 1837, p. 136.
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Mr. Winwood Beade, boweTer, who has had ample oppoiw

tunitifls for oheervation, not only with the negxoea of the West

Coast of Africa, but with those of the interior who ha^e nerer

with Europeans, is oonvineed that their ideas of

beauty are on the whole the same as ours ; and Dr. Bohlfis writes

to me to the same effect with respect to Bornu and the countries

inhabited by the Pullo tribes. Mr. Beade found that he agr^
with the negroes in their estimation of the beauty of the native

girls; and that their appreciation of the beauty of European

women corresponded with ours. They admire long hair, and

use artificial means to make it appear abundant
; they admiro

also a beard, though themselves very scantily provided. Mr.

Beade feels doubtful what kind of nose is most appreciated : a

girl has been heard to say/‘ I do not want to marry him, ho has

'' got no nose and this shews that a very fiat nose is not admired.

We should, however, bear in mind that the depressed, broad

noses and projecting jaws of the negroes of the West Coast are

exceptional types with the inhabitants of Africa. Notwithstand-

ing the dbregoing statements, Mr. Beade admits that negroes

“ do not like the colour of our skin ; they look on blue eyes with
'' aversion, and they think our noses too long and our lips too

thin.” He does not think it probable that negroes would ever

prefer the most beautiful European woman, on the mere grounds

of physical admiration, to a good-looking negress.®®

The general truth of the principle, long ago insisted on by
Humboldt,®® that man admires and often tries to exaggerate

whatever characters nature may have given him, is shewn in

many ways. The practice of beardless races extirpating every

trace of a beard, and often all the hairs on the body, affords one
illustration. The skull has been greatly modified during ancient

and modern times by many nations; and there can be little

doubt that this has been practised, especially in N. and S.

America, in order to exaggerate some natural and admired

** The ‘African Sketch Book,’

vol. ii. 1873, pp. 253, 394, 521.

The Fnegians, as 1 have been in-

formel by a missionary who long

resided with them, consider Euro-

pean women as extremely beautiful

;

but from what we have seen of the

judgment of the other aborigines of

America, 1 cannot but think that

this must be a mistake, unless in-

deed the stAteraent refers to the few

Fuegians who have lived for some
time with Europeans, and who must

consider us as superior beings. 1

should add that a most experienced
observer, Capt. Burton, believes

that a woman whom we consider

beautiful is admired throughout the
world, ‘ Anthropological Review,
March, 1864, p. 245.

•• ‘ Personal Narrative,* Eng.
translat. vol. iv. p. 518, and else-

where. MantegA»% in his * Viaggi
e Studi,* 1867, strongly insists oi
this same principle.
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peonlianty. Many American Indiaxmare known to adixuie a hoad
aoertremely flattened as to appear to us idiotic. The natiyes on
the north-western coast compress the head into a pointed cone;
and it is their constant practice to gather the hair into a knot on
the top of the bead, for the sake, as Dr. Wilson remarks, “ of

increasing the apparent elevation ofthe fayourite conoid form.”

The inhabitants of Arakhan “ admire a broad, smooth forehead,
” and in order to produce it, they fasten a plate of lead on the
" heads of the new-born children.” On the other hand, ” a broad,
** well-rounded occiput is considered a great beauty ” by the

natives of the Fiji islands.*^®

As with the skull, so with the nose
;
the ancient Huns during

the age of Attila were accustomed to flatten the noses of their

infants with bandages, ” for the sake of exaggerating a natural
” conformation,” With the Tahitians, to be called long-ntm is

considered as an insult, and they compress the noses and fore-

heads of their children for the sake of beauty. The same holds

with the Malays of Sumatra, the Hottentots, certain Negroes,

and the natives of Brazil.'^' The Chinese have by nature un-

usually small feet
;

and it is well known that the women of

the upper classes distort their feet to make them still smaller.

Lastly, Humboldt thinks that the American Indians prefer

colouring their bodies with red paint in order to exaggerate

their natural tint ;
and until recently European women added

to their naturally bright colours by rouge and white cosmetics

;

but it may be doubted whether barbarous nations have generally

had any such intention in painting themselves.

In the fashions of our own dress we see exactly the same

principle and the same desire to carry every point to an extreme

;

we exhibit, also, the same spirit of emulation. But the fashions

of savages are far more permanent than ours; and whenever

their bodies are artificially modified, this is necessarily the case.

The Arab women of the Upper Nile occupy about three days in

dressing their hair
;
they never imitate other tribes,” but simply

On the skulls of the American

tribes, see Nott and Gliddon, ‘ Types

of Mankind,’ 1854, p. 440 ;
Prichard,

‘Phys. Hist, of Mankind,' vol. i.

3rd edit. p. 321 ;
on the natives of

Arakhan, .bid. vol, iv. p. 537.

Wilson, * Physical Ethnology,'

Smithsonian Institution, 1863, p.

288; on the Fijians, p. 290. Sir

J. Lubbock Q Prehistoric Times,'

2nd edit. 1869, p. 606) gives an

excellent rdsnm^ on this subject.

On the Huns, Godron, ‘De

I'Espbce,' tom. ii. 1859, p. 300,

On the Tahitians, Wait*, ‘Anthro-

polog.' Eng. translat. vol. i. p. 305

Marsden, quoted by Prichard, * Phys,

Hist, of Mankind,* 3rd edit. voL v.

p. 67. Lawrence, ‘ Lectures on

Physiology,* p. 337.

This fact was ascertained in

the ‘Raise der Novara : Anthropolog«

Thiel,' Dr. Weisbach, 1867, s. 96ft*
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^ Tie with each other in the stiperlatiToness of their own style."

Dr. Wilson, in speaking of the compressed sknlls of Tarious

American races, adds, ** such usages ore among the least eradi-

cable, and long surrive the shook of revolutions that change

dynasties and efiface more important national peculiarities."”

The same principle comes inte play in the art of breeding;

and we can thus understand, as I have elsewhere explained,”

the wonderful development of the many races of animals and

plants, which have been kept merely for ornament. Fanciers

always wish each character to be somewhat increased
;
they do

not admire a medium standard
;
they certainly do not desire

any great and abrupt change in the character of their breeds;

they admire solely what they are accustomed to, but they

ardently desire to see each characteristic feature a little more
developed.

The senses of man and of the lower animals seem to be so

constituted that brilliant colours and certain forms, as well as

harmonious and rhythmical sounds, give pleasure and are called

beautiful; but why this should be so, wo know not. It is

certainly not true that there is in the mind of man any universal

standard of beauty with respect to the human body. It is,

however, possible that certain tastes may in the course of time

become inherited, though there is no evidence in favour of this

belief; and if so, each race would possess its own innate ideal

standard of beauty. It has been argued” that ugliness consists

in an approach to the structure of the lower animals, and no

doubt this is partly true with the more civilised nations, in

which intellect is highly appreciated
;
but this explanation will

hardly apply to all forms of ugliness. The men of each raco

prefer what they are accustomed to; they cannot endure any

great change; but they like variety, and admire each cha-

racteristic carried to a moderate extreme.'^” Men accustomed to

a nearly oval face, to straight and regular features, and to bright

colours, admire, as we Europeans know, these points when
strongly developed. On the other hand, men accustomed to

a broad face, with high cheek-bones, a depressed nose, and a

black skin, admire these peculiarities when strongly marked.

* Smithsonian Institution,* 1 863,

p. 289. On the fashions of Arab
women, Sir S. Baker, *The Kile

Tributaries,* 1867, p. 121.
* The Variation of Animals and

Plants under Domestication,* vol. i.

p. 214 ;
vol. ii. p. 240.

” Schaaffbauiien, *Archiv fUr

Anthropologic,* 1866, s. 164.

Mr. Bain has collected (* Men-
tal and Moral Science,* 1868, pp.
304-314) about a dozen more or

less different theories of the idea c.f

beauty; but none are quite the

same as that here given.
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No doubt characters of all kinds may be too much developed
for beauty. Hence a perfect beauty, which implies many
characters modified in a particular manner, will be in every
race a prodigy. As the great anatomist Bichat long ago said,

if every one were cast in the same mould, there would be no
such thing as beauty. If all our women were to become as

beautiful as the Venus de* Medici, we should for a time be
charmed ; but we should soon wish for variety ; and as soon as

we had obtained variety, we should wish to see certain cha-

racters a little exaggerated beyond the then existing common
standard.

CHAPTEE XX.

SXOONDAHY SXXUAL CHABAOTEnS OF MAN—Con^miied.

Ou the effects of the continued selection of women according to ii different

standard of beauty in each race—On the causes which interfere with
scxnal selection in civilised and savage nations—Conditions favourable

to sexual selection during primeval times—On the manner of action

of sexual selection with mankind—On the woiwn in savage tribes having

some power to choose their husbands—Absence of hair ou the body, and
development of the beard—Colour of the skin—Summary.

Wb have seen in the last chapter that with all barbarous races

ornaments, dress, and external appearance are highly valued

;

and that the men judge of the beauty of their women by widely

different standards. We must next inquire whether this pre-

ference and the consequent selection during many generations of

those women, which appear to the men of each race the most
attractive, has altered the character either of the females alone,

or of both sexes. With mammals the general rule appears

to bo that characters of all kinds are inherited equally by the

males and females
;
we might therefore expect that with man-

kind any characters gained by the females or by the males

through sexual selection, would commonly be transferred to the

offspring of both sexes. If any change has thus been effected, it

is almost certain that the different races would be differently

modified, as each has its own standard of beauty.

With mankind, especially with savages, many causes interfere

with the action of sexual selection us far as the bodily frame is

concerned. Civilised men are largely attracted by the mental

charms of women, by their wealth, and especially by their social

position ; for men rarely marry into a much lower rank. The
men who succeed in obtaining the more beautilul women, will

not have a better chance of leaving a long line of descendants
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tiiMi otiier men with plainer wiirer^ saTe the fbw who bequealh

their fbrtimes aoeozding to primog^tnre. With respect to the

opposite form of selection, namely of the more attractiTe men hy

the women, althongh in dvilised nations women haye free or

almost free choice, which is not the case with barbarons races,

yet their choice is largely influenced by the social position and

wealth of the men ;
and the success of the latter in life depends

much on their intellectual powers and energy, or on the fruits of

these same powers in their forefathers. No excuse is needed for

treating this subject in some detail; for, as the German philo*

sopher Schopenhauer remarks, “the final aim of all Ioyo

“ intrigues, be they comic or tragic, is really of more importance
“ than all other ends in human 'life. What it all turns upon is

“ nothing less than the composition of the next generation. . . .

“ It is not the weal or woe of any one individual, but that of the

“ human raco to come, which is here at stake.”*

There is, however, reason to believe that in certain civilised

and semi-civilised nations sexual selection has effected some-
thing in modifying the bodily frame of some of the members.
Many persons are convinced, as it appears to me with justice,

that our aristocracy, including xmder this term all wealthy

families in which primogeniture has long prevailed, from having

chosen during many generations from all classes the more beau-

tiful women as their wives, have become handsomer, according

to the European standard, than the middle classes; yet the

middle classes are placed under equally favourable conditions of

life for the perfect development of the body. Cook remarks that

the superiority in personal appearance “ which is observable in
“ the erees or nobles in all the other islands (of the Pacific) is

“ found in the Sandwich islands ;
” but this may be chiefly duo

to their better food and manner of life.

The old traveller Chardin, in describing the Persians, says

their “ blood is now highly refined by frequent intermixtures
“ with the Georgians and Circassians, two nations which surpass
“ all the world m personal beauty. There is hardly a man of
“ rank in Persia who is not bom of a Georgian or Circassian
“ mother.” He adds that they inherit their beauty, “ not from
“ their ancestors, for without the above mixture, the men of
“ rank in Persia, who are descendants of the Tartars, would bo
“ extremely ugly.” * Here is a more curious case ; the priestesses

* * Schopenhauer and Darwinism,’ &c. 1822, p. 393), who attributes

n * Journal of Anthropology,* Jan. the beauty of the upper classes in

1871, p. 323. England to the men having long
* These quotations are taken from selected the more beautiful womeiL

Lawi tnoe (* Lectures on Physiology/
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who »tt«ided the t^ple of Yenvm Erydna at San-Gioliano in
ffioily, were selected for their beauty out of the whole ofGreece •

they were not vestal vii^, and Quatre&ges,» who states the
foregoing mot, says that the women of Sto-Giuliano are now
famous as the most beautiful in the island, and are sought by
artists as models. But it is obvious that the evidence in aU the
above cases is doubtful.

The follovdng case, though relating to savages, is well worth
giving from its curiosity. Mr. Winwood Beade informs me that
lihe Jollofe, a tribe of ne^oes on the west coast of Africa, " are
‘' remarkable for their uniformly fine appearance.” A friend of
his asked one of these men, “ How is it that every one whom I
" meet is so fine-looking, not only your men, but your women ?”

The Jollof answered, “ It is very easily explained : it has always
" been our custom to pick out our worse-looking slaves and to
" sell them.’* It need hardly be added that with all savages,
female slaves serve as concubines. That this negro should have
attributed, whether rightly or wrongly, the fine appearance of
his tribe to the long-continued elimination of the ugly women is

not so surprising as it may at first appear
; for I have elsewhere

shewn * that negroes fully appreciate the importance of selection

in the breeding of their domestic animals, and I could give from
Mr. Beade additional evidence on this head.

The Causes which prevent or check the Action of Sextial Selection

with Savages,

—

The chief causes are, first, so-called communal
marriages or promiscuous intercourse • secondly, the consequences

of female infanticide; thirdly, early betrothals
; and lastly, the

low estimation in which women are held, as mere slaves. These
four points must bo considered in some detail.

±i is obvious that as long as the pairing of man, or of any
other animal, is left to mere chance, with no choice exerted by
cither sex, there can be no sexual selection

;
and no effect will be

produced on the ofiBspring by certain individuals having had an

advantage over others in their courtship. Now it is asserted

tliat there exist at the present day tribes which practise what Sir

J. Lubbock by courtesy calls communal marriages
;
that is, all the

men and women in the tribe are husbands and wives to one an-

other. The licentiousness of many savages is no doubt astonish-

ing, but it seems to me that more evidence is requisite, before we
fully admit that their intercourse is in any case promiscuous.

Nevertheless all thosewho have most closely studied the subject/

• ‘ Anthropologic,* * Revue des Plants under Domestication,* vol. 1.

Conrs Scientifiques,* Oct, 1868, p. p. 207.

721. ‘ Sir J. Lubbock, ‘The Origin of

* ‘The 'N’ariation of Animals and ChvilUation/ 1870, chup in.
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and whose judgment is worth much more than mine, belieTe

thatoommu]^inaiTiage(this expression beingyariouslyguarded)

was the original and uniyersal form throughout the world, in*

eluding therein the intermarriage of brothers and sisters. The
late Sir A. Smith, who had trayelled widely in S. Africa, ftnd

knew much about the habits of savages there and elsewhere, ex-

pressed to me the strongest opinion that no race exists in which
woman is considered as the property of the community. I believe

that his judgment was largely determined by what is implied b;^

the term marriage. Throughout the following discussion I use

the term in the same sense as when naturalists speak of animals

as monogamous, meaning thereby that the male is accepted by or

chooses a single female, and lives with her either during the

breeding-season or for the whole year, keeping possession of

her by the law of might ; or, as when they speak of a polygamous
species, meaning that the male lives with several females. This
kind of marriage is all that concerns us here, as it suffices for

the work of sexual selection. But 1 know that some of the

writers above referred to, imply by the term marriage, a recog-

nised right, protected by the tribe.

The indirect evidence in favour of the belief of the former

prevalence of communal marriages is strong, and rests chiefly on
the teims of relationship which are employed between the

members of the same tribe, implying a connection with the tribe,

and not with either parent. But the subject is too large and
complex for even an abstract to be here given, and I will confine

myself to a few remarks. It is evident in the case of such
marriages, or where the marriage tie is very loose, that the

relationship of the child to its father cannot be known. But it

seems almost incredible that the. relationship of the child to its

mother should ever be completely ignored, especially as the women
in most savage tribes nurse their infants for a long time.

Accordingly, in many cases the lines of descent are traced

through the mother alone, to the exclusion of the father. But
in other cases the terms employed express a connection with the

ally pp. 60»67. Mr. McLennan, fo memoir on the classificatory system
his extremely valuable work on of relationship (‘Proc. American
* Primitive Marriage/ 1865, p. 163, Acad, of Sciences/ vol. vii. Feb.

speaks of the union of the sexes 1868, p. 475), concludes that poly-
** in the earliest times as loose, gamy and all forms of marriage
** transitory, and in some degree during primeval times were essen-

prohiiscuous.” Mr. McLennan and tially unknown. It appears also,

Sir J. Lubbock have collected much from Sir J. Lubbock’s work, that

evidence on the extreme licentious- Bachofen likewise believes that

ness of savages at the present time, communal intercf nrse originally

Mr. L. H. Morgan, in his interes'ilng prevailed.
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tribe alone, to the exclusion even of the mother. It seems
possible that the connection between the related members of the

same barbarous tribe, exposed to all sorts of danger, might be so

much more important, owing to the need of mutual protection

and aid, than that between the mother and her child, as to lead

to the sole use of terms expressive of the former relationships

;

but Mr. Morgan is convinced that this view is by no means

sufficient.

The terms of relationship used in different parts of the world

tnay bo divided, according to the author just quoted, into two

great classes, the classificatory and descriptive,—the latter being

employed by us. It is the classificatory system which so strongly

leads to the belief, that communal and other extremely loose

forms of marriage were originally universal. But as far as I can

see, there is no necessity on this ground for believing in ahsch

lutely promiscuous intercourse
;
and I am glad to find that this

is Sir J. Lubbock’s view. Men and women, like many of the

lower animals, might formerly have entered into strict though

temporary unions for each birth, and in this case nearly as much

confusion would have arisen in the terms of relationship, as in

the case of promiscuous intercourse. As far as sexual selection

is concerned, all that is required is that choice should be excj^d

before the parents unite, and it signifies little whether the unions

last for life or only for a season.

Besides the evidence derived from the terms of relationship,

other lines of reasoning indicate the former wide prevalence of

communal marriage. Sir J. Lubbock accounts foi the strange

and widely-extended habit of exogamy—that is, the men of one

tribe taking wives from a distinct tribe, ^by communism havmg

been the original form of intercourse; so that a man never

obtained a wife for himself unless he captured her from a

neighbouring and hostile tribe, and then she would naturally

have become his solo and valuable property. Thus the practice

of capturing wives might have arisen; and from the honour so

gained it might ultimately have become the universal habit.

According to Sir J. Lnbbock,« we can also thus understand ‘

» necessity of expiation for marriage as an mfrmgement of talml

“ rites, since, according to old ideas, a man had no right to

« appropriate to himself that which belonged to whole

'triL” Sir J. Lubbock further gives a curious body of

foots shewing that in old times high hono^ was bestow^ on

women who were utterly Ucentious; and this, as he explains, is

• Address to British Association dit.on r,f the Bower Kaces of Mon.t

CW the Social and Keligious Con- 1870. p. -0.
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intelligible, if we admit that promiBonooff intercourse was the

aboriginal, and therefore long rereied custom of the tribe.^

Although the manner of development of the marriage-tie is an
obscure suliject, as we may infer from the divergent opinions on
several points between the three authors who have studied it

most closely, namely, Mr. Morgan, Mr. McLennan, and 6ir J.

Lubbock, yet from the foregoing and several other lines of

evidence it seems probable® that the habit of marriage, in any
strict sense of the word, has been gradually developed

;
and that

almost promiscuous or very loose intercourse was once ex-

tremely common throughout the world. Nevertheless from the

strength of the feeling of jealousy all through the animal

kingdom, as well as from the analogy of the lower animals, more
particularly of those which come nearest to man, I cannot

believe that absolutely promiscuous intercourse prevailed in

times past, shortly before man attained to his present rank in

the zoological scale. Man, as I have attempted to shew, is

certainly descended from some ape-like creature. With the

existing Quadrumana, as far as their habits are known, the

males of some species are monogamous, but live during only a

part of the year with the females
; of this the orang seems to

afford an instance. Several kinds, for example some of the

Indian and American monkeys, are strictly monogamous, and
associate all the year round with their wives. Others are poly-

gamous, for example the gorilla and several American species,

and each family lives separate. Even when this occurs, the

families inhabiting the same district are probably somewhat

social : the chimpanzee, for instance, is occasionally met with in

large bands. Again, other species are polygamous, but several

males, each with his own females, live associated in a body, as with

several species of baboons.® We may indeed conclude from what

we know of the jealousy of all male quadrupeds, armed, as many
of them are, with special weapons for battling with their rivals,

that promiscuous intercourse in a state of nature is extremely

^ * Origin of Civilisation,’ 1870, classificatory system of relationship

p. 86. In the several works above can be otherwise explained,

qcoled, there will be found copious * Brehm (* llhust. Theirleben,’ B.

evidence on relationship through i. p. 77) says CynocephcUxis Kama*
the females alone, o^ with the tribe dryas lives in great troops contain-

tlone. ing twice as many adult females as

* Mr. C. Staniland Wake argues adult males. See Rengger on Amo-
strongly C Anthropologia,’ March, rican polygamous species, and Owen
1874, p. 197) against the vien 8 held CAnat. of Vertebrates,* vol. iii. p.

oy these three writers on the former 746) on American • monogamous
prevalence of almost promiscuous species. Other references might be

Biercoune^ and he thi^ that the added,
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improbable. The pairing may not last for life, bnt only for each
birth; yet if the males which are the strongest and best able to
defend or otherwise assist their females and young, were to
select the more attractive females, this would suffice for sexual
selection.

Therefore, looking far enough back in the stream of time, and
judging from the social habits of man as he now exists, the most
probable view is that he aboriginally lived in small communities,
each with a single wife, or if powerful with several, whom he
'[JSalously guarded against all other men. Or he may not have
been a social animal, and yet have lived with several wives, like

the gorilla
;
for all the natives agree that but one adult male

** is seen in a band
; when the young male grows up, a contest

" takes place for mastery, and the strongest, by killing and
" driving out the others, establishes himself as the head of the

community.'* The younger males, being thus expelled and
wandering about, would, when at last successful in finding a
partner, prevent too close interbreeding within the limits of the

same family.

Although savages are now extremely licentious, and although

communal marriages may formerly have largely prevailed, yet

many tribes practise some form of marriage, but of a far more lasx

nature than that of civilised nations. Polygamy, as just stated,

is almost universally followed by the leading men in every tribe.

Nevertheless there are tribes, standing almost at the bottom of

the scale, which are strictly monogamous. This is the case with

the Veddahs of Ceylon : they have a saying, according to Sir J.

Lubbock, " that death alone can separate husband and wife.”

An intelligent Kandyan chief, of course a polygamist, "was
" perfectly scandalised at the utter barbarism of living with

" only one wife, and never parting until separated by death.”

It was, he said, " Just like the 'Wanderoo monkeys.” Whether

savages who now enter into some form of marriage, either poly-

gamous or monogamous, have retained this habit from primeval

times, or whether they have returned to some form of marriage,

after passing through a stage of promiscuous intercourse, I will

not pretend to conjecture.

Infanticide,—This practice is now very common throughout

the world, ft-nd there is reason to believe that it prevailed much

more extensively during former times.^ Barbarians find it

*• Dr. Savage, in * Boston .I ournal Mr. M‘Lennan, ‘Primitive

of Nat. Hist.’ vol. V. 1845-47, p. Marriage,’ 1865. See especially on

423, exogamy and infanticide, pp. 189^

* Prehistoric Times,’ 1869^ p. 138, 165.
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diflcult to support themselves and .their children^ and it is a

simple plan to kill their infants. In South America some tribes,

according to Azara, formerly destroyed so many infants of both

sexes, that they were on the point of extinction. In the Poly-

nesian Islands women have boon known to kill from four or five,

to even ten of their children ; and Ellis could not find a single

v/oman who had not killed at least one. In a village on the

eastern frontier of India Colonel MacCulloch found not a single

female child. Wherever infanticide^ prevails the struggle for

existence will be in so far less severe and all the members of the

tribe will have an almost equally good chance of rearing their

few surviving children. In most cases a larger number of

female than of male infants are destroyed, for it is obvious that

the latter are of more value to the tribe, as they will, when
grown up, aid in defending it, and can support themselves.

But the trouble experienced by the women in rearing children,

their consequent loss of beauty, the higher estimation set on
them when few and their happier fate, are assigned by the

women themselves, and by various observers, as additional

motives for infanticide.

When, owing to female infanticide, the women of a tribe were
few, the habit of capturing wives from neighbouring tribes would
naturally arise. Sir J. Lubbock, however, as we have seen,

attributes the practice in chief part, to the former existence of

communal marriage, and to the men having consequently

captured women from other tribes to hold as their sole property.

Additional causes might be assigned, such as the communities

being very small, in which case, marriageable women would
often be deficient That the habit was most extensively practised

during former times, even by the ancestors of civilised nations,

is clearly shewn by the preservation of many curious customs

and ceremonies, of which Mr. McLennan has given an interesting

account. Li our own marriages the best man ” seems origin-

ally to have been the chief abettor of the bridegroom in the act

of capture. Now as long as men habitually procured their wives

through violence and craft, they would have been glad to seize on

any woman, and would not have selected the more attractive oneb.

But as soon as the practice of procuring wives from a distinct

tribe was effected through barter, as now occurs in many i>laccs,

** Dr. Gerland (* Ueber das Aus- p. 139) for cases in Indio. In the

iterbender Naturvolkcr,’ 186e) has former roin-ints of the 2nd edition

collected much iufotmation on iu~ of this book an incorrect quotation

fanticide, see espocinllv s. 27, 51, from Sir G. Grey was unfortunatMy
54. Azara (‘ Voyages,’ &c. tom. ii. given in the above passage and has

pp. 94, 116) enters in detail on the now been removed from tne t»»xv

motives. See also M*L?nnan (ibid.
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the more attractive women would generally have been purchased.
The incessant crossing, however, between tribe and tribe, which
necessarily follows from any form of this habit, would tend to
keep all the people inhabiting the same country nearly uniform
in character ; and this would interfere with the power of sexual
selection in differentiating the tribes.

The scarcity ofwomen, consequent on female infanticide, leads,

also, to another practice, that of polyandry, still common in

several parts of the world, and which formerly, as Mr. McLennan
b'alieves, prevailed almost universally

; but this latter conclusion
is doubted by Mr. Morgan and Sir J. Lubbock.*^ Whenever two
or more men are compelled to marry one woman, it is certain

that all the women of the tribe will get married, and there will

bo no selection by the men of the more attractive women. But
under these circumstances the women no doubt will have the

power of choice, and will prefer the more attractive men. Azara,
for instance, describes how carefully a Guana woman bargains

for all sorts of privileges, before accepting some one or more
husbands; and the men in consequence take unusual care of

their personal appearance. So amongst the Todas of India, who
practise polyandry the girls can accept or refuse any man.^
A very ugly man m these cases would perhaps altogether fail

in getting a wife, or get one later in life
;
but the handsomer

xnen, although more successful in obtaining wives, would not, as

far as we can see, leave more offspring to inherit their beauty

than the less handsome husbands of the same women.
Early Betrothah and Slavery of Women,—With many savages

it is the custom to betroth the females whilst mere infants; and

this would effectually prevent preference being exerted on either

side according to personal appearance. But it would not prevent

the more attractive women from being afterwards stolen or taken

by force from their husbands by the more powerful men ; and

this often happens in Australia, America, and elsewhere. The

same consequences with reference to sexual selection would to a

certain extent follow, when women are valued almost solely as

slaves or beasts of burden, as is the case with many savages.

The men, however, at all times would prefer the handsomest

slaves according to their standard of beauty.

We thus see that several customs prevail with savages which

must greatly interfere with, or completely stop, the action of

sexual selection. On the other hand, the conditions of life to

** * Primitive Marriage,’ p. 208 ;
polyandry.

Sir J. Lubbock, ‘ Origin of Civilisa- ** Arara, ‘ Voyages,’ &c. tom. ii.

tion,’ pi. 100. See also Mr. Morgan, pp. 92-95, Colonel Marshall,

liDG. dt., OB former prernlence of ‘ Axengst the Todas, p. 212.
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which saTAges are exposed^ and anmo of their habits, are fhvonr*

able to natural selection ;
and this comes into play at the same

time with sexual selection. Savages are known to suffer seyerely

from recurrent famines; they do not increase their food by

artificial means ;
they rarely refirain from marriage,'* and ^nerally

marry whilst yoimg. Consequently they must be subjected to

occasional hard struggles for existence, and the fayoured indi-

viduals will alone survive.

At a very early period, before man attained to his present

rank in the scale, many of his conditions would be different from

what now obtains amongst savages. Judging from the analogy

of the lower animals he would then either live with a single

female, or be a polygamist. The most powerful and able males

would succeed best in obtaining attractive females. They would
also succeed best in the general struggle for life, and in defend-

ing their females, as well as their ofl&pring, from enemies of all

kinds. At this early period the ancestors of man would not bo

sufficiently advanced in intellect to look forward to distant

contingencies
;
they would not foresee that the rearing of all

their children, especially their female children, would make the

struggle for life severer for the tribe. They would be governed
more by their instincts and less by their reason, than are savages

at the present day. They would not at that period have
partially lost one of the strongest of all instincts, common to all

the lower animals, namely the love of their young offsTjring
;
and

consequently they would not have practised female infanticide.

Women would not have been thus rendered scarce, and poly-

andry would not have been practised
;
for hardly any other cause,

except the scarcity of women seems sufficient to break down the

natural and widely prevalent feeling of jealousy, and the desire of

each male to possess a female for himself. Polyandry would be a

natural stepping-stone to communal marriages or almost pro-

miscuous intercourse
;
though the best authorities believe that

this latter habit preened polyandry. During primordial times

there would be no early betrothals, for this implies foresight. NoJ
would women be valued merely as useful slaves or beasts oi

burthen. Both sexes, if the females as well as the males were per-

mitted to exert any choice, would choose their partners not for

mental charms, or property, or social position, but almost solely

from external appearance. All the adults would marry or pair,

** Burch dl says (^Travels iu S. Azara (* Voyages dans I'Am^rique
Africa,’ vol. ii. 1824, p. 58), that Merid.’ tom. ii. 1809, p. 21) makes
among the wild nations of Southern precisely the same remark in regard
Africa,* neither men nor women ever to the wild Indians of Sonth Am#«
pass their lives in a state of celibacy, riot.
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and all theoffepring, as far as that was possible, would be reared;
so that the struggle for existence would be periodically ex-
csessiyely severe. Thus during these times all the conditions for
sexual selection would have been more favourable tbaTi at a
later period, when man had advanced in his intellectual powers
but had retrograded in his instincts. Therefore, whatever
influence sexual selection may have had in producing the
differences between the races of man, and between man and

* the higher Quadrumana, this influence would have been more
pJiwerful at a remote period than at the present day, though
probably not yet wholly lost.

The Manner of Action of Sexual Selection with Mankind,—With
primeval men under the favourable conditions just stated, and
with those savages who at the present time enter into any
marriage tie, sexual selection has probably acted in the following

manner, subject to greater or less interference from female in-

fanticide, early betrothals, &c. The strongest and most vigorous

men,—those who could best defend and hunt for their families,

who were provided with the best weapons and possessed the

most property, such as a large number of dogs or other

animals,—would succeed in rearing a greater average number of

ofifepring than the weaker and poorer members of the same
tribes. There can, also, be no doubt that such men would
generally be able to select the more attractive women. At
present the chiefs of nearly every tribe throughout the world

succeed in obtaining more than one wife. I hear from Mr.

Mantell, that until recently, almost every girl in New Zealand,

who was pretty, or promised to be pretty, was tapu to some

chief. With the Kafirs, as Mr. C. Hamilton states,i'^ the

" chiefs generally have the pick of the women for many miles
** round, and are most persevering in establishing or confirming
**

their privilege.” We have seen that each race has its own

style of beauty, and we know that it is natural to man to admire

each characteristic point in his domestic animals, dress, orna-

ments, and personal appearance, when carried a little beyond the

average. If then the several foregoing propositions be admitted,

and I cannot see that they are doubtful, it would be an inex-

plicable circumstance, ifthe selection ofthe more attractivewomen

by the more powerful men of each tribe, who would rear on an

average a greater number of children, did not after the lapse

of many generations somewhat modify the character of the tribe«

When a foreign breed of our domestic animals is introducetl

into a new country, or when a native breed is long and carefully

” ‘Anthropological Review,* Jan. 1870, p. ivi-

2q2
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attended to, either for use or ornament, it is found after several

generations to have undergone a greater or less amount of change,

whenever the means of comparison exist. This follows from
unconscious selection during a long series of generations—-that is,

the preservation of the most approved individuals—without any
wish or expectation of such a result on the part of the breeder.

So again, if during many years two careful breeders rear animals

of the same family, and do not compare them together or with a
common standard, the animals are found to have become, to the

surprise of their owners, slightly different. Each breeder has
impressed, as Von Nathusius well expresses it, the character of

his own mind—his own taste and judgment—on his animals.

What reason, then, can be assigned why similar results should

not follow from the long-continued selection of the most admired
women by those men of each tribe, who were able to rear the

greatest number of children? This would be unconscious

selection, for an effect would be produced, independently of any

wish or expectation on the part of the men who preferred certain

women to others.

Let us suppose the members of a tribe, practising some form

of marriage, to spread over an unoccupied continent, they would

soon split up into distinct hordes, separated from each other by

various barriers, and still more effectually by the incessant wars

between all barbarous nations. The hordes would thus be

exposed to slightly different conditions and habits of life, and
would sooner or later come to differ in some small degree. As
soon as this occurred, each isolated tribe would form for itself a

slightly different standard of beauty ; and then unconscious

selection would come into action through the more powerful

and leading men preferring certain women to others. Thus
the differences between the tribes, at first very slight, would
gradually and inevitably be more or less increased.

With animals in a state of nature, many characters proper to

the males, such os size, strength, special weapons, courage and
pugnacity, have been acquired through the law of battle. The
semi-human progenitors of man, like their allies the Quadrumana,
will almost certainly have been thus modified

;
and, as savages

still fight for the possession of their women, a similar process of

* The Variation of Animale and French artists, that the idea of

Plants nnder Domestication,* rol. ii. beauty is not absolutely the same
pp. 210>217. even throu^^hont Europe: see the

An ingenious writer argues, * Lives of Haydn and Mozart,* by
inm a comparison of the pictures Horobet (otherwise M. Heyle)^

eS Raphael, Rubens, and modern English translat. p. 27B.
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6o]ection has probably gone on in a greater or less degree to the
pr^nt day. OthOT characters proper to the males of the lower
animals, such as bright colours and various ornaments, have been
acquired by the more attractive males having been preferred hj
the females. There are, however, exceptional cases in which the
males are the eelecters, instead of having been the selected. We
recognise such cases by the females being more highly orna-
mented than the males,—^their ornamental characters having
been transmitted exclusively or chiefly to their female offspring.

^One such case has been described in the order to which man
belongs, that of the Rhesus monkey.
Man is more powerful in body and mind than woman, and in

the savage state he keeps her in a far more abject state of l^ndage,
than does the male of any other animal; therefore it is not sur-

prising that he should have gained the power of selection.

Women are everywhere conscious ofthe value oftheirown beauty

;

and when they have the means, they take more delight in deco-

rating themselves with all sorts of ornaments than do men. They
borrow the plumes of male birds, with which nature has decked

this sex in order to charm the females. As women have long been
selected for beauty, it is not surprising that some of their succes-

sive variations should have been transmitted exclusively to the

same sex; consequently that they should have transmitted

beauty in a somewhat higher degree to their female than to their

male offspring, and thus have become more beautiful, according

to general opinion, than men. Women however, certainly

transmit most of their characters, including some beauty, to

their oflEspring of both sexes ; so that the continued preference by

the men of each race for the more attractive women, according to

their standard of taste, will have tended to modify in the same

manner all the individuals of both sexes belonging to the race.

With respect to the other form of sexual selection (which with

the lower animals is much the more common), namely, when the

females are the selectors, and accept only those males which

excite or charm them most, we have reason to beUeve that it

formerly acted on our progenitors. Man in all probability owes

his beard, and perhaps some other characters, to inheritance

from an ancient progenitor who thus gained his ornaments. But

this form of selection may have occasionally acted during later

times; for in utterly barbarous tribes the women have more

power in choosing, rejecting, and tempting their lovers, or of

afterwards changing their husbands, than might have been

expected. As this is a point of some importance, I will give in

detail such evidence as I have been able to collect.

Hoame describes l^ow a woman in one of the tribes of Arctic
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America repeatedly ran away from her husband and joined her

lover
;
and with the Gharroas of S. America, according to Azara,

divorce is quite optional. Amongst the Abipones, a man on
choosing a wife, bargains with the parents about the price. But
‘'it fluently happens that the girl rescinds what has been

“agreed upon between the parents and the bridegroom
“ obstinately rejecting the very mention of marriage.” She often

runs away, hides herself, and thus eludes the bridegroom.

Captain Musters who lived with the Patagonians, says that their

marriages are always settled by inclination; “if the parents
“ make a match contrary to the daughter's will, she refuses and
“ is never compelled to comply.” In Tierra del Fuego a young
man first obtains the consent of the parents by doing them some
service, and then he attempts to carry off the girl

;
“ but if she is

“ unwilling, she hides herself in the woods imtil her admirer is

“ heartily tired of looking for her, and gives up the pursuit
;
but

“ this seldom happens.” In the Fiji Islands the man seizes on

the woman whom he wishes for his wife by actual or pretended

force ;
but “ on reaching the home of her abductor, should she not

“ approve of the match, she runs to some one who can protect

“Jher ; if, however, she is satisfied, the matter is settled forthwith.”

With the Kalmucks there is a regular race between the bride and
bridegroom, the former having a &ir start; and Clarke “was
“ assured that no instance occurs of a girl l^ing caught, unless

“ she has a partiality to the pursuer.” Amongst the wild tribes

of the Malay Archipelago there is also a racing match
;
and it

appears from M. Bourien’s account, as Sir J. Lubbock remarks,

that “ the race ‘ is not to the swift, nor the battle to the strong,'

“but to the young man who has the good fortune to please

“his intended bride.” A similar custom, with the same result,

prevails with the Koraks of North-Eastern Asia.

Turning to Africa : the Kafirs buy their wives, and ^Is are

severely beaten by their fathers if they will not accept a chosen

husband
;
but it is manifest from many facts given by the Rev.

Mr. Shooter, that they have considerable power of choice. Thus
very ugly, though rich men, have been known to fail in getting

wives. The girls, before consenting to be betrothed, compel the

men to shew themselves off first in front and then behind, and
“ exhibit their paces.” They have been known to propose to a

man, and they not rarely run away with a favoured lover. So

again, Mr. Leslie, who was intimately acquainted with the Kafirs,

says, “it is a mistake to imagine that a girl is sold by her father

“ in the same manner, and with the saune authority, with which
“ he would dispose of a cow.” Amongst the degraded Bush-

Ben of S. Africa, “ when a girl has grown up to womanhood
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^ without having been betrothed, which, however, does not often
** happen, her lover must gain her approbation, as well as that of

*'the parents/'^ Mr, Winwood l^ade made inquiries for me
with respect to the negroes of Western Africa, and ho informs

me that " the women, at least among the more intelligent Pagan
" tribes, have no difficulty in getting the husbands whom they

*^may desire, although it is considered unwomanly to ask a
man to marry them. They are quite capable of falling in love,

and of forming tender, passionate, and faithful attachments.*’

Additional cases could be given.

We thus see that with savages the women are not in quite so

abject a state in relation to marriage, as has often been supposed.

They can tempt the men whom they prefer, and can sometimes

reject those whom they dislike, either before or after marriage.

Preference on the part of the women, steadily acting in any one

direction, would ultimately affect the character of the tribe
;
for

the women would generally choose not merely the handsomest

men, according to their standard of taste, but those who were at

the same time .best able to defend and support them. Such well-

endowed pairs would commonly rear a larger number of offepring

than the less favoured. The same result would obviously follow

in a still more marked manner, ifthere was selection on both sides

;

that is if the more attractive, and at the same time more powerful

men were to prefer, and were preferred by, the more attractive

women. And this double form of selection seems actually to

have occurred, especially during the earlier periods of our long

history.

We will now examine a little more closely some of the charac-

ters which distinguish the several races of man from one another

and from the lower animals, namely, the greater or less deficiency

of hair on the body, and the colour of the skin. We need say

nothing about the great diversity in the shape of the features and

of the skull between the different races, as we have seen in the

last chapter how different is the standard of beauty in these

Azara, ‘ Voyages,* &c. tom. ii. .Tiitive Man iage,* 1865, p. 32. On

p. 23, Dobrizhoffer, ‘An Account the Malays, Lubbock, ibid. p. 76.

of the Abipones,* vol. ii. 1822, p. The Rev. J. Shooter, ‘ On the Kafirs

207. Capt. Musters, in ‘Proc. K. of Natal,* 1857, pp. 52-60. Mr. D.

Geograph. Soc.,’ vol. xv. p. 47. Leslie, ‘Kafir Character and Customs,’

Williams on the Fiji Inlanders, as 1871, p. 4. On the Bush>men,

quoted by Lubbock, ‘Origin of Burchell, ‘Travels in S. Africa,’

Civilisation,’ 1870, p. 79. On the vol. ii. 1824, p. 59. On the Koraks

Fuegians, King and FitzRoy, ‘ Voy- by McKennan, as quoted by Mr,

ages of the Adventure and Beagle,* Wake, in ‘Anthropologia,* Oct. 1273,

vol. IL 1839, p. 182. On the Kal- p. 75.

vmok9| quoted by M‘Lennaii, ‘Pri*
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respects. Those characters will therefore probably haye been

aot^ on thiough sexual selection
;
but we haye no means of

judging whether they have been act^ on chiefly from the male

or female side. The musical faculties of man have likewise been

already discussed.

Absence of Hair on the Body^ and its Devdojment on the Face

and Head,—From the presence of the woolly hair or lanugo on

the human foetus, and of rudimentary hairs scattered over tho

body during maturity, wo may infer that man is descended from

some animal which was born hairy and remained so during life.

The loss of hair is an inconvenience and probably an injury to man,
even in a hot climate, for he is thus exposed to the scorching

of the sun, and to sudden chills, especially during wet weather.

As Mr. Wallace remarks, the natives in all countries are glad to

protect their naked backs and shoulders with some slight covering.

No one supposes that tho nakedness of the skin is any direct

advantage to man
;
his body therefore cannot have been divested

of hair through natural selection. ” Nor, as shewn in a former

chapter, have we any evidence that this can be duo to the

direct action of climate, or that it is the result of correlated

development.

The absence of hair on the body is to a certain extent a

secondary sexual character ; for in all parts of the world women
are less hairy than men. Therefore we may reasonably suspect

that this character has been gained through sexual selection.

Wo know that the faces of several species of monkeys, and large

surfaces at the posterior end of the body of other species, have
been denuded of hair ; and this we may safely attribute to sexual

selection, for these surfaces are notonly vividly coloured, but some-
times, as with the male mandrill and female rhesus, much more
vividly in the one sex than in the other, especially during the

breeding-season. I am informed by Mr. Bartlett that, as these

animals gradually reach maturity, the naked surfaces grow
larger compared with the size of their bodies. The hair, how-
ever, appears to have been removed, not for the sake of nudity,

but that the colour of the skin may be more fully displayed. So

* Contribntions to the Theory view (‘Transactions of Devonshire
of Natural Selection/ 1870, p. 346. Assoc, for Science/ 1870) renoarks,

Mr. Wallace believes (p. 350) “ that that had Mr. Wallace “employed
“ boroe intelligent power has guided “his usual ingenuity on the ques-
“ or determined the development of “ tion of man’s hairless skin, he
“ man

;
” and he considers the hair- “ might have seen the jr^ssibility of

less condition of the skin as coming “ its selection through its superior

under this head. The Rev. T. K. “ beauty or the health attAalung to

Stebbing, in commenting on this “ su|)erior cleanlinew.**
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Again with many birds, it appears as if the head and neck had
been divested of feathers through sexual selection, to exhibit the
brightly-coloured skin.

As the body in woman is less hairy than in man, and as this

character is common to all races, we may conclude that it was
our female semi-human ancestors who were first divested of hair,

and that this occurred at an extremely remote period before the
several races had diverged from a common stock. Whilst our
female ancestors wore gradually acquiring this new character of

mudity, they must have transmitted it almost equally to their

offspring of both sexes whilst young ; so that its transmission,

as with the ornaments of many mammals and birds, has not been

limited either by sex or age. There is nothing surprising in a

partial loss of hair having been esteemed as an ornament by our

ai)e-like progenitors, for we have seen that innumerable strange

characters have been thus esteemed by animals of all kinds, and
haVO consequently been gained through sexual selection. Nor
is it surprising that a slightly injurious character should have

hecn thus acquired
;
for we know that this is the case with the

plumes of certain birds, and with the horns of certain stags.

The females of some of the anthropoid apes, as stated in a

former chapter, are somewhat less hairy on the under surface

than the males ; and here we have what might have afforded a

commencement for the process of denudation. With respect to

the completion of the process through sexual selection, it is well

to bear in mind the New Zealand proverb, “ There is no woman
“ for a hairy man.” All who have seen photographs of the

Siamese hairy family will admit how ludicrously hideous is the

opposite extreme of excessive hairiness. And the king of Siam

had to bribe a man to marry the first hairy woman in the

family; and she transmitted this character to her young off-

spring of both sexes,*®

Some races are much more hairy than others, especially the

males ;
but it must not be assum^ that the more hairy races,

such as the European, have retained their primordial condition

more completely than the naked races, such as the Kalmucks

or Americans. It is more probable that the hairiness of the

former is due to partial reversion; for characters which have

been at some former period long inherited, are always apt to

return. We have seen that idiots are often very hairy, and they

are apt to revert in other characters to a lower animal typo. It

does not appear that a cold climate has been influential in

leading to this kind of reversion ;
excepting perhaps with the

‘The Variatloa of Animals and Plwts undei Domebtication,* toL ii

laes. p. 327
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negroes, who have been reared during soYeral generations in

the United States,^ and possibly with the Ainos, who inhabit

the northern island of the Japan archipelago. But the laws of

inheritance are so complex than we can seldom understand their

action. If the greater hairiness of certain races be the result of

reversion, unchecked by any form of selection, its extreme

variability, even within the limits of the same race, ceases to bo

remarkable.**

With respect to the beard in man, if we turn to our best guide,

the Quadrumana, wo find beards equally developed in both

sexes of many species, but in some, either confined to the males^

or more developed in them than in the females. From this fact

and from the curious arrangement, as well as the bright colours

of the hair about the heads of many monkeys, it is highly

probable, as before explained, that the males first acquired their

beards through sexual selection as an ornament, transmitting

them in most cases, equally or nearly so, to their offspring of

both sexes. We know from Eschricht*® that with mankind, tho

female as well as the male foetus is furnished with much hair on
the face, especially round the mouth; and this indicates tliat

we are descended from progenitors, of whom both sexes were
bearded. It appears therefore at first sight probable that man
has retained his beard from a very early period, whilst woman
lost her beard at the same time that her body became almost

completely divested ofhair. Even the colour ofour beards seems
to have been inherited from an ape-like progenitor

;
for when

2* ‘Investigations into Military races of man would be eminently
and Anthropological Statistics of liable to revert to the primordial

American Soldiers/ by B. A. Gould, hairy character of their early ape-

1869 ; p. 668 :—Observations were like progenitors,

carefully made on the hairiness of Hardly any view advanced in

2129 black and coloured soldiers, this work has met with so much
whilst they were bathing

;
and by disfavour (see for instance, Spengel,

looking to the published table. it ‘ Die Fortschritte des Darwinismus/
IS manifest at a glance that there 1874, p. 80) as the above explana-

is but little, if any, difference be- tion of the loss of hair in mankind
“ tween the white and the black through sexual selection ; but none
“races m this respect.” It is, how- of the opposed arguments seem tv

ever, certain that negroes in their na- me of much weight, in comparison
tive and much hotter land of Africa, with the facts shewing that the
have remarkably smooth bodies. It nudity of the skin is to a certaii

fehould be particularly observed, extent a secondary sexual character

that both pure blacks and mu- in man and in some of the Quad*
lattoes were included in the above i-nmana.

cnumei’ation ; and this is an unfor- ** ‘ Ueber die Richtung der

tnnate circumstance, as in acoordanoe Haare am Menschlichen Kdrper/
with a principle, tie truth of which in Muller’s *Archiv fiir Anat, uod
1 have elsewhere proved, exoased Fbys.*1837, s. 40.
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there is any difference in tint between the hair of the head and
the beard, the latter is lighter colonred in all monkeys and in

man. In those Qnadmmana in which the male has a larger

beard than that of the female, it is folly developed only at

maturity, just as with mankind
;
and it is possible that only the

later stages of development have been retained by man. In

opposition to this view of the retention of tho beard from an

early period, is the fact of its great variability in different races,

and even within the same race; for this indicates reversion,

—

*ong lost characters being very apt to vary on re-appearance.
* Nor must we overlook the part which sexual selection may
have played in later times ; for wo know that with savages, tho

men of the beardless races take infinite pains in eradicating every

hair from their faces as something odious, whilst the men of

the bearded races feel the greatest pride in their beards. The

women, no doubt, participate in these feelings, and if so sexual

selection can hardly have failed to have effected something in the

course of later times. It is also possible that the long-continued

habit of eradicating the hair may have produced an inheritea

effect. Dr. Brown-Sequardhas shewn that if certain animals are

operated on in a particular manner, their offspring are affected.

Further evidence could be given of the inheritance of the effects

of mutilations; but a fact lately ascertained by Mr. Salvin*®

has a more direct bearing on the present question
;
for he has

shewn that the motmots, which are known habitually to bite off

the barbs of the two central tail-feathers, have the barbs of these

feathers naturally somewhat reduced.*’ Nevertheless with man-

kind, the habit of eradicating the beard and the hairs on tho

body would probably not have arisen until these had already

become by some means reduced.

It is difficult to form any judgment as to how the hair on the

head became developed to its present great length in many races.

Eschricht*® states that in the human foetus the hair on the face

during tho fifth month is longer than that on the head; and

this indicates that our semi-human progemtors were not

furnished with long tresses, which must therefore have been

a late acquisition. This is likewise indicated by the extra-

ordinary difference in the length of the hair m the diffemnt

races* in the negro the hair forms a mere curly mat; with us

*• < On the ta.l-feathers ofMomo-

tuf' *Proc. Zoolog. Soc.,* 1873, p.

429.
8' Mr. Sproat hag suggested

(* Scenes and Studies of Savage

liV 1868, p. 25) this same view

Some distinguished ethnologists,

amongst others M. Gosae of Geneva,

believe that artificial modifieations

of the skull tend to be inherited.

» ‘Ueber die Richtung,* ibid. e.

40
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it is of great lengthy and with the American natives it not rarely

reaches to the ground. Some species of Semnopithecus have
their heads covered with moderately long hair, and this probably

servea as an ornament and was acquired through sexual selection.

The same view may perhaps be extended to mankind, for we
know that long tresses are now and were formerly much admired,

as may be observed in the works of almost every poet; St. Paul

says, if a woman have long hair, it is a glory to her ;** and we
have seen that in North America a chief was elected solely from
the length of his hair.

Colour of the Skin ,—The best kind of evidence that in man the

colour of the skin has been modified through sexual selection is

scanty ; for in most races the sexes do not differ in this respect,

and only slightly, as wo have seen, in others. We know, however,

from the many facts already given that the colour of the skin is

regarded by the men of all races as a highly important element

in their beauty
;
so that it is a character which would be likely

to have been modified through selection, as has occurred in

innumerable instances with the lower animals. It seems at first

sight a monstrous supposition that the jet>blackness of the negro

should have been gained through sexual selection ; but this view
is supported by various analogies, and we know that negroes

admire their own colour. With mammals, when the sexes

differ in colour, the male is often block or much darker than

the female ; and it depends merely on the form of inheritance

whether this or any other tint is transmitted to both sexes or to

one alone. The resemblance to a negro in minature of Fitkeda

saUinas with his jet black skin, white rolling eyeballs, and hair

parted on the top of the head, is almost ludicrous.

The colour of the face differs much more widely in the various

kinds of monkeys than it does in the races of man ; and we have

some reason to believe that the red, blue, orange, almost white

and black tints of their skin, even when common to both sexes,

as well as the bright colours of their fur, and the ornamental

tufts about the head, have all been acquired through sexual

selection. As the order of development during growth, generally

indicates the order in which the characters of a species have

been developed and modified during previous generations ; and
as the newly-bom infants of the various races of man do not

differ nearly as much in colour as do the adults, although their

bodies are as completely destitute of hair, we have some slight

evidence that the tints of the different races were acquired at a

period subsequent to the removal of the hair, which must have

occurred at a very early period in the history of man.
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Stmmai'yt-^e may conclude that the greater size, strength,

jourage, pugnacity, and energy of man, in comparison with
woman, were acquired during primeval times, and have subse-

quently been augmented, chiefly through the contests of rival

males for the possession of the females. The greater intellectual

vigour and power of invention in man is probably due to

natural selection, combined with the inherited effects of habit,

for the most able men will have succeeded best in defending and

,
providing for themselves and for their wives and offspring. As

liar as the extreme intricacy of the subject permits us to judge,

it appears that our male ape-like progenitors acquired their

beards as an ornament to charm or excite the opposite sex, and

transmitted them only to their male offspring. The females

apparently first had their bodies denuded of hair, also as a

sexual ornament; but they transmitted this character almost

equally to both sexes. It is not improbable that the females

were modified in other respects for the same purpose and by the

same means; so that women have acquired sweeter voices and

become more beautiful than men.

It deserves attention that with mankind the conditions wero

in many respects much more favourable for sexual selection,

during a very early period, when man had only just attained

to the rank of manhood, than during later times. For he would

then, as we may safely conclude, have been guided more by his

instinctive passions, and less by foresight or reason. He would

have jealously guarded his wife or wives. Ho would not have

practised infanticide ;
nor valued his wives merely as useful

slaves ;
nor have been betrothed to them during infancy. Hence

we may infer that the races of men wore differentiated, as far

as sexual selection is concerned, in chief part at a very remote

^poch; and this conclusion throws light on the remarkable fact

that at the most ancient period, of which we have as yet any

record, the races of man had already come to differ nearly or

quite as much as they do at the present day.

The views here advanced, on the part which sexual selection

has played in the history of man, want scientific precision. He

who does not admit this agency in the case of the lower animals,

will disregard all that I have written in &e later chapters

on man. We cannot positively say that this chwactor, but not

that, has been thus modified ;
it has, however been shewn that

the races of man differ from each other and frona thmr neares.

allies, in certain characters which are of no service to

their daily habits of Hfo, and which it is extremely P^l^blo

would have been modified through sexual selection. Wo lia.ve

seen that with tbo lowest savages the people of each tnbe admurt
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their own oharacteristio qualities,—the shape of the head and
face, the squareness of the cheek-bones, the prominence or

depression of the nose, the colour of the s^, the length of the

hair on the head, the absence of hair on the face and body, or

the presence of a great beard, and so forth. Hence these and
other such points could hardly fiedl to be slowly and gradually

exaggerated, from the more powerful and able men in each trib^

who would succeed in rearing the largest number of offspring,

having selected during many generations for their wives the

most strongly characterised and therefore most attractive

women. For my own port I conclude that of all the causes

which have led to the differences in external appearance between
the races of man, and to a certain extent between man and the

lower animals, sexual selection has been the most efficient.

CHAPTER XXL
GkNEHAL SUMSIABY AND CONOLUSION.

Main conclusion that man is descended from some lower form—Manner o!

development—Genealogy of man—Intellectual and moral faculties^-

Sexual selection—Concluding remarks.

A BRIEF summary will be sufficient to recall to the reader’s mind
the more salient points in this work. Many of the views which
have been advanced are highly speculative, and some no doubt

will prove erroneous
;
but 1 have in every case given the reasons

which have led me to one view rather than to another. It

seemed worth while to try how far the principle of evolution

would throw light on some of the more complex problems in the

natural history of man. False facts are highly injurious to the

progress of science, for they often endure long; but false views,

if supported by some evidence, do little harm, for every one

takes a salutary pleasure in proving their falseness ; and when
this is done, one path towards error is closed and the road to

truth is often at the same time opened.

The main conclusion here arrived at, and now held by many
naturalists who are well competent to form a sound judgment,

is that man is descended from some less highly organised form.

The grounds upon which this conclusion rests will never be

shi^en, for the close similarity between man and the lower

animalB in embryonic development, as well as in innumerable

points of structure and constitution, both of high and of the

most trifling importance,—^the rudiments which he retains, and
fhe abnon^ reversions to which he is occacdonally liable^—
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ftre foots which cannot bo disputed. They have long been
known, but until recently they told us nothing with respect to
the origin of man. Now when viewed by the light of our know-
ledge of the whole organic world, their meaning is unmistakable.
The great principle of evolution stands up clear and firm, when
these groups of foots are considered in connection with others,

such as the mutual affinities of the members of the same group,
their geographical distribution in past and present times, and
their geological succession. It is incredible that all these facts

Ikhould speak falsely. He who is not content to look, like a
savage, at the phenomena of nature as disconnected, cannot any
longer believe that man is the work of a separate act of creation.

He will be forced to admit that the close resemblance of the
embryo of man to that, for instance, of a dog—^the construction

of his skull, limbs and whole frame on the same plan with that of

other mammals, independently of the uses to which the parts

may be put—^the occasional re-appearance of various structures,

for instance of several muscles, which man does not normally

possess, but which are common to- the Quadrumana—and a
crowd of analogous facts—all point in the plainest manner to the

conclusion that man is the co-descendant with other mammals
of a common progenitor.

We have seen that man incessantly presents individual differ-

ences in all parts of his body and in his mental faculties. These

differences or variations seem to be induced by the same general

causes, and to obey the same laws as with the the lower animala

In both cases similar laws of inheritance prevail. Man tends to

increase at a greater rate than his means of subsistence
;
con-

sequently he is occasionally subjected to a severe struggle for

existence, and natural selection will have effected whatever lies

within its scope. A succession of strongly-marked variations of

a similar nature is by no means requisite
;

slight fluctuating

differences in the individual suffice for the work of natural selec-

tion ; not that we have any reason to suppose that in the same

species, all parts of the organisation tend to vary to the same

degree. We may feel assured that the inherited effects of the

long-continued use or disuse of parts will have done much in

the same direction with natural selection. Modifications formerly

of importance, though no longer of any special use, are long-

inherited. When one part is modified, other parts change

through the principle of correlation, of which we have instances

in many curious cases of conflated monstrosities. Something

may be attributed to the direct and definite action of the

surrounding conditions of life, such as abundant food, heat or

moisture- and lastly, many charwiters of slight physiological
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importance, some indeed of considerable importance, have been
gained through sexual selection.

No doubt man, as well as every other animal, presents

structures, which seem to our limited knowledge, not to be now
of any service to him, nor to have been so formerly, either for the

general conditions of life, or in the relations of one sex to the

other. Such structures cannot be accounted for by any form of

selection, or by the inherited effects of the use and disuse of

parts. Wo know, however, that many strange and strongly-

marked peculiarites of structure occasionally appear in our
domesticated productions, and if their unknown causes were to

act more uniformly, they would probably become common to all

the individuals of the species. We may hope hereafter to

understand something about the causes of such occasional modi-

fications, especially through the study of monstrosities: hence

the labours of experimentaUsts, such as those of M. Camille

Dareste, are full of promise for the future. In genera! we can

only say that the cause of each slight variation and of each

monstrosity lies much more in the constitution of the organism,

than in the nature of the surrounding conditions
;
though new

and changed conditions certainly play an important part in

exciting organic changes of many kinds.

Through the means just specified, aided perhaps by others

as yet undiscovered, man has been raised to his present state.

But since he attained to the rank of manhood, he has diverged

into distinct races, or as they may be more fitly called, sub-

species. Some of these, such as the Negro and European, are

so distinct that, if specimens had been brought to a naturalist

without any further information, they would undoubtedly have

been considered by him as good and tnie species. Nevertheless

all the races agree in so many unimportant details of structure

and in so many mental peculiarities, that these can be accounted

for only by inheritance from a common progenitor ; and a pro-

genitor thus characterised would probably deserve to rank as man.

It must not be supposed that the divergence of each race from

the other races, and of all from a common stock, can be traced

bock to any one pair of progenitors. On the contrary, at every

stage in the process of modification, all the individuals which

were in any way better fitted for their conditions of life, though

in different degrees, would have survived in greater numbers
than the less well-fitted. The process would have been like that

followed by man, when he does not intentionally select particular

individuals, but breeds from all the superior individuals, and
neglects the inferisr. He thus slowly but surely modifies his

4took, and nnconsciously forms a new strain. So with respect
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to mo^fications ^tiired independently of soloclion, and duo
to variations arising from the nature cf the organism and the
^tion of the surrounding conditions, or from changed habits of
life, no single pair will have been modified much more than the
other pairs inhabiting the same country, for all will have been
continually blended through free intercrossing.

By considering the embryological structure of man,—the
homologies which ho presents with the lower animals,—tne
rudiments which he retains,—and the reversions to which he is

Mable, we can partly recall in imagination the former condition
or our early progenitors

; and can approximately place them in
their proper place in the zoological series. We thus learn that
man is descended from a hairy, tailed quadruped, probably
arboreal in its habits, and an inhabitant of the Old World.
This creature, if its whole structure had been examined by a
naturalist, would have been classed amongst the Quadrumana,
as surelv as the still more ancient progenitor of the Old and
New World monkeys. The Quadrumana and all the higher
mammals are probably derived from an ancient marsupial
animal, and this through a long line of diversified forms, from
some amphibian-like creature, and this again from some fish-like

animal. In the dim obscurity of the past we can see that the

early progenitor of all the Vertebrata must have been an aquatic

animal, provided with branchiae, with the two sexes united in

the same individual, and with the most important organs of the

body (such as the brain and heart) imperfectly or not at all

developed. This animal seems to have been more like the larvae

of the existing marine Ascidians than any other known form.

The high standard of our intellectual powers and moral dis-

position is the greatest difficulty which presents itself, after we
have been driven to this conclusion on the origin of man. But
every one who admits the principle of evolution, must see that

the mental powers of the higher animals, which are the same in

kind with those of man, though so difierent in degree, are

capable of advancement. Thus the interval between the mental

powers of one of the higher apes and of a fish, or between those

of an ant and scale-insect, is immense ;
yet their development

does not offer any special difficulty ;
for with our domesticated

animals, the mental faculties are certainly variable, and the

variations are inherited. No one doubts that they are of the

utmost importance to animala in a state of nature. Therefore

the conditions are favourable for their development through

natural selection. The same conclusion maybe extended to man r

the intellect must have been all-important to him, even at a very

2 B
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cemote period, as enabling him to invent and tuse language, to

make weapons, tools, traps, Ac., whereby with the aid of his

tocial habits, he long agobe^me the most dominant of all living

creatures.

A great stride in the development of the intellect will have

followed, as soon as the half-art and half-instinct of language

came into use ; for the continued use of language will have

reacted on the brain and produced an inherited effect
;
and this

again will have reacted on the improvement of language. AsMr.
Chaimcey Wright^ has well remarked, the largeness of the brain

in man relatively to his body, compared with the lower animals,

may bo attributed in chief port to the early use of some simple

form of language,—that wonderful engine which aflSxes signs tc?

all sorts of objects and qualities, and excites trains of thought

which would never arise from the mere impression of the

senses, or if they did arise could not be followed out. The
higher intellectual powers of man, such as those of ratiocinatior.

abstraction, self-consciousness, Ac., probably follow from the con-

tinued improvement and exercise of the otW mental faculties.

The development of the moral qualities is a more interesting

problem. The foundation lies in the social instincts, including

under this term the family ties. These instincts ore highly

complex, and in the case of the lower animals give specif

tendencies towards certain definite actions; but the more im-

portant elements are love, and the distinct emotion of sympathy.

Animals endowed with the social instincts take pleasure in one
another's company, warn one another of danger, defend and aid

one another in many ways. These instincts do not extend to all

the individuals of the species, but only to those of the same
community. As they are highly beneficial to the species, they

have in all probability been acquired through natural selection.

A moral being is one who is capable of reflecting on his

past actions and tneir motives—of approving of some and
disapproving of others; and the fact that man is the one being

who certainly deserves this designation, is the greatest of all

distinctions between him and the lower animals. But in the

fourth chapter I have endeavoured to shew that the moral sense

follows, firstly, from the enduring and ever-present nature of the

social instincts ; secondly, from man's appreciation of the appro-

bation and disapprobation of his fellows; and thirdly, from tho

high activity of his mental faculties, with past impressions ex-

tremely vivid ; and in these latter respects he differs from the

lower animals. Owing to this condition of mind, man cannot

* ‘On the Limits of Natural Selection,* In the * North American
Bavlaw/ Oct. 1870, p. 200.
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•iToid looking both backwards and forwards, and oompanx^
past impressions. Hence after some temporary desire or passion
has mastered hk social instincts, he reflects and compares the
now weakened impression of such past impulses with the ever-
present social instincts

; and he then feels that sense of dissatis-
faction which all unsatisfied instincts leave behind them, he
therefore resolves to act differently for the future,—and this is

consdenoe. Any instinct, permanently stronger or more enduring
than another, gives rise to a feeling which we express by saying
that it ought to be obeyed. A pointer dog, if able to reflect on
ks past conduct, would say to himself, I ought (as indeed we
say of him) to have pointed at that hare and not have yielded
to the passing temptation of hunting it.

Social animals are impelled partly by a wish to aid the members
of their community in a general manner, but more commonly to

perform certain definite actions. Man is impeUed by the same
general wish to aid his fellows

; but has few or no special instincts.

He differs also from the lower animals in the power of expressing

his desires by words, which thusbecomea guide to the aid required

and bestowed. The motive to give aid is likewise much modified in

man : it no longer consists solely of a blind instinctive impulse,

but is much influenced by the praise or blame of hk fellows.

The appreciation and the bestowal of praise and blame both

rest on sympathy ; and this emotion, as we have seen, is one of

the most important elements of the social instincts. Sympathy,

though gained as an instinct, is also much strengthened by
exercise or habit. As all men desire their own happiness,

praise or blame is bestowed on actions and motives, according as

they lead to this end ;
and as happiness is an essential part of

the general good, the greatest-happiness principle inirectly

serves as a nearly safe standard of right and wrong. As the

reasoning powers advance and experience is gained, the remoter

effects of certain lines of conduct on the character of the indi-

vidual, and on the general good, are perceiveii
;
and then the self-

regarding virtues come within the scope of public opimon, and

receive praise, and their opposites blame. But with the less

civilised nations reason often errs, and many bad customs and

base superstitions come within the same scope, and are then

esteemed as high virtues, and their breach as heavy crimes.

The moral faculties are generally and justly esteemed as ol

higher value than the intellectual powers. But wo should beat

in mind that the activity of the mind in vividly recalling past

impressions is one of the fundamental though secondary bases

of conscience. This affords the strongest wgument for educating

and stimalating in aH possible ways the intellectual faculties of

2 B 2
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rvoiy human being. No doubt a xnan with a torpid mind, if hia

Kjcial affections and sympathies are well developed, will be led

to good actions, and may have a fairly sensitive conscience. But

whatever renders the imagination more vivid and strengthens

the habit of recalling and comparing past impressions, will

make the conscience more sensitive, and may even somewhat
compensate for weak social affections and sympathiea

IThe moral nature of man has reached its present standard,

partly through the advancement of his reasoning powers and
consequently of a just public opinion, but especially from

his sympat^es having been rendered more tender and widely

diffused through the effects of habile example, instruction, and
reflection. It is not improbable that after long practice virtuous

tendencies may be inherited. With the more civilised races, the

conviction of the existence of an all-seeing Deity has had a

potent influence on the advance of morality. Ultimately man
does not accept the praise or blame of his fellows as his sole

guide, though few escape this influence, but his habitual

convictions, controlled by reason, afford him the safest rule.

His conscience then becomes the supreme judge and monitor.

Nevertheless the first foundation or origin of the moral sense

lies in the social instincts, including sympathy; and these

instincts no doubt were primarily gained, as in the case of the

lower animals, through natural selection.

The belief in God has often been advanced as not only the

greatest, but the most complete of all the distinctions between
man and the lower animals. It is however impossiblo, as we
have seen, to maintain that this belief is innate or instinctive in

man. On the other hand a belief in all-pervading spiritual

agencies seems to be universal
; and apparently follows from a

considerable advance in man’s reason, and from a still greater

advance in his faculties of imagination, curiosity and wonder. I

am aware that the assumed instinctive belief in God has been

used by many persons as an argument for His existence, hut,

this is a rash argument, os we should thus be compelled to

believe in the existence of many cruel and malignant spirits,only

a little more powerful than man ; for the belief in them is far

more general than in a beneficent Deity. The idea of a universal

and beneficent Creator does not seem to arise in the mind of man,
until he has been elevated by long-continued culture.

He who believes in the advancement of man from some low
organised form, will naturally ask how does this liear on the belief

In the immorh^ty of the soul. The barbarous races of man, as

fiir J. Lubbock has shewn, possess no ^Icar belief of this kind

;
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but aigumentB derivod from the primeTal beUe& of saTagee are,

aa we bare jnst seen, of little or no avail. Few persons feol any

anxiety from the Impossibility of determining at what precise

period in the development of the individnal, from the first trace

of a mlnale germinal vesicle, man becomes an immortal being

;

and there is no greater cause for anxiety because the period

cannot possibly be determined in the gradually ascending organic

scale.* ......
' I am aware that the conclusions arrived at in this work

will be denounced by some as highly irreligious; but he who

them is bound to shew why it is more irreligious to

explain the origin of man as a distinct species by descent from

pnine lower form, through the laws of vamtion and natural

selection, than to explain the birth of the individual through

the laws of ordinary reproduction. The birth both of the

species and of the individual are equally parte of that grand

sequence of events, which our minds refuse to accept as fte

result of blind chance. Tho understanding revolts at sujsh a

conclusion, whether or not weave able to believe tlmt every shght

variation of structure,—the union of each pair m marnage,—

the dissemination of each 8eed,-and other such events, have aU

been ordained for some special purpose.

Sexual selection has been treated at great length in this

work- for, as I have attempted to shew, it has played an

important part in the history of the orgamc world. I m
L^rLt mch remains doubtful, but I have end^voi^

to give a feir view of the whole case. In the lower divimoM

the animal kingdom, sexual selection seems to have done

no£r“ Sals are often affixed for life to the ^me

snot or have the sexes combined m the ^e individMl, or

J^at is still more important, their perceptive and intellectual

we n“?^ci^tly advanced to allow onhe f^hngs of

w^ ^iSTof the exertion of choice. When, however,
love and j^teusy. o^>^^

Vertebrate, even to the lowest

d^in toie t^?^t Sub-Kingdoms, sexual selection has

“^T^'ihrMTOral great classes of the animal kingdom.-in
In tne several k

AoVane inRActs and even crustaceans,

alone are armed with “4 ^ger than the females,

rivals. They are generally stronger ana lar^r

, The Bev. J. A. Picton gives e discussion to this effect in Wi Ke*

Theories end the Old Faith, 1870.
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tnd are endowed with the requisite qualities of courage and
pugnadly. They are proTided> either exclusively or in a much
higher degree than the females, with organs for vocal or instru«

mentid music, and with odoriferous glands. They are ornamented
with infinitdy diversified appendages, and with thS most
brilliant or conspicuous colours, often arranged in elegant

patterns, whilst the females are unadorned. When the sexes

differ in more important structures, it is the male which is

provided with special sense-organs for discovering the female’

with locomotive organs for reaching her, and often with

prehensile organs for holding her. These various structures for

charming or securing the female are often developed in the male
during only part of the year, namely the breeding-season. They
have in many cases been more or less transferred to the females

;

and in the latter case they often appear in her as mere rudiments

They are lost or never gained by the males after emasculation

Generally they are not developed in the male during early

youth, but appear a short time before the age for reproduction.

Hence in most cases the young of both sexes resemble each other

;

and the female somewhat resembles her young ofifepring through-

out life. In almost every great class a few anomalous cases

occur, where there has been an almost complete transposition of

the characters proper to the two sexes ;
the females assuming

characters which properly belong to the males. This surprising

uniformity in the laws regulating the differences between the

sexes in so many and such widely separated classes, is intelligible

if we admit the action of one common cause, namely sexual

selection.

Sexual selection depends on the success of certain individuals

over others of the same sex, in relation to the propagation of the

species
;
whilst natural selection depends on the success of both

sexes, at all ages, in relation to the general conditions of life.

The sexual struggle is of two kinds; in the one it is between the

individuals of the same sex, generally the males, in order to drive

away or kill their rivals, the females remaining passive; whilst in

the other, the struggle is likewise between the individuals of the

same sex, in order to excite or charm those of the opposite

sex, generally the females, which no longer remain passive, but

select the more agreeable partners. This latter kind of selection

is closely analogous to that which man unintentionally, yet

effectually, brings to bear on his domesticated productions,

when he preserves during a long period the most pleasing or

useful individuals, without any wish to modify the breed. ,

The laws of inheritance determine whether characters gained

inrough sexual selection by either sex shall be transmitted to the
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same sex, or to both ; as well as the age at which they shall be
developed It appears that variations arising late in life are

commonly transmitted to one and the same sex. Variability is

the necessary basis for the action of selection, and is wholly

independent of it. It follows from this, that variations of the

same general nature have often been taken advantage of and

accumulated through sexual selection in relation to the propagap

tion of the species, as well as through natural selection in

relation to the general purposes of life. Hence secondary

^xual characters, when equally transmitted to both sexes can be

distinguished from ordinary specific characters only by the light

of analogy. The modifications acquired through sexual selection

are often so strongly pronounced that the two sexes have

frequently been ranked as distinct species, or even as distinct

genera. Such strongly-marked differences must be in some

manner highly important ; knd we know that they have been

acquired in some instances at the cost not only of inconvenience,

but of exposure to actual danger.

The belief in the power of sexual selection rests chiefly on

the following considerations. Certain characters are confined

to one sex; and this alone renders it probable that in most

cases they are connected with the act of reproduction. In

innumerable instances these characters are fully developed only

at maturity, and often during only a part of the year, which

is always the breeding-season. The males (passing over a few

exceptional cases) are the more active in courtship
;
they are the

lietter armed, and are renderedthe more attractive in various ways.

It is to be especially observed that the males display their

attractions with elaborate care in the presence of the femal^

;

and that they rarely or never display them excepting during

the season of love. It is incredible that all iMs should be

purposeless. Lastly we have distinct evidence with some quad-

rupeds and birds, that the individuals of one sex are capable of

feeling a strong antipathy or preference for certain individuals

of the other sex.
, , , ,

Bearing in mind these facts, and the marked results of man s

unconscious selection, when applied to domesticat^ animate and

cultivated plants, it seems to me almost ^rtain that if the

individuals of one sex were during a long series of generations to

prefer pairing with certain individuate of the other sex, eba^-

terised in some peculiar manner, the offspring would slowly but

surely become modified in this same manner. I have not

attempted to conceal that, excepting when the males are moM

numerous than the females, or when polygamy prevai s, i is

doubtful how the more attractive males succeed in leaving a
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will neyer be even partially realised until the laws of inheritanoe

are thoroughly known. Everyone does good service, who aids

towards this end. When the principles of breeding and in-

heritance are better understood, we shall not hear ignorant

members of our legislature rejecting with scorn a plan for

ascertaining whether or not consanguineous marriages are

usurious to man.
The advancement of the welfare of mankind is a most intricate

problem : all ought to refrain from marriage who cannot avoid
abject poverty fear their children

;
for poverty is not only a great

evil, but tends to its own increase by leading to recklessness in

marriage. On the other hand, as Mr. Galton has remarked, if

the prudent avoid marriage, whilst the reckless marry, the

inferior members tend to supplant the better members of

society. Man, like every other animal, has no doubt advanced
to his present high condition through a struggle for existence

consequent on his rapid multiplication ; and if he is to advance

still higher, it is to be feared that he must remain subject to a

severe struggle. Otherwise he would sink into indolence, and
the more gifted men would not be more successful in the battle

of life than the less gifted. Hence our natural rate of increase,

though leading to many and obvious evils, must not be greatly

diminished by any means. There should be open competition

for all men ;
and the most able should not be prevented by laws

or customs from succeeding best and rearing the largest number
of offspring. Important as the struggle for existence has been

and even still is, yet as far as the highest part of man^s nature

is concerned there are other agencies more important. For the

moral qualities are advanced, either directly or indirectly,

much more through the effects of habit, the reasoning powers,

instruction, religion, &c., than through natural selection;

though to this latter agency may be safely attributed the

social instincts, which afforded the basis for the development of

the moral sense.

The main conclusion arrived at in this work, namely that

man is descended from some lowly organised form, will, I regrot

to think, be highly distasteful to many. But there can hardly

be a doubt that we are descended from barbarians. The aston-

ishment which I felt on first seeing a party of Feugians on a

wild and broken shore will never be forgotten by me, for the

reflection at once rushed into my mind—such were our ancestors.

These men were absolutely n^ed and bedaubed with paint,

their long hair was tangled, their mouths frothed with excite*

ment, and their expression was wild, startled, and distrustfoL



lAP. XXI. General Nummary. 619

hey possessed hardly any arts, and like wild animals lived on
hat they could catch

; they had no government, and were
lerciless to every one not of their own small tribe. Hewhohas
jen a savage in his native land will not feel much shame, if

)rced to acknowledge that the blood of some more humble
feature flows in his veins. For my own part I would as soon
8 descended from that heroic little monkey, who braved his

readed enemy in order to save the life of his keeper, or from
hat old baboon, who descending from the mountains, carried

,^y in triumph his young comrade from a crowd of astonished

logs—as from a savage who delights to torture his enemies,

)ffers up bloody sacrifices, practises infanticide without remorse,

.reats his wives like slaves, knows no decency, and is haunted
Ny the grossest superstitions.

Man may be excused for feeling some pride at having risen,

ihough not through his own exertions, to the very summit ofthe

organic scale
;
and the fact of his having thus risen, instead of

having been aboriginally placed there, may give him hope for a

still higher destiny in the distant future. But we are not here

concerned with hopes or fears, only with the truth as far as our

reason permits us to discover it ;
and I have given the evidence

to the best ofmy abihty. We must, however, acknowledge, as it

seems to me, that man with all his noble qualities, with sympathy

which feels for the most debased, with benevolence which extends

not only to other men but to the humblest living creature, with

his god-like intellect which has penetrated into the movements

and constitution of the solar system—with all these exalted

powoi'K—Mau still bears in lus bodily frame the indtdibk stamp

ctf his lowly origin.
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SUPPLEMENTAL NOTE
OX

SEXUAL SELECTION IN REI^ATION TO M0NKBY3,

(^Reprintedfrom Natumb, November 2, 1876, p. 18.)

In the discussion on Sexual Selection in my ' Descent of Man,
no case interested and perplexed me so much as the brightly-

coloured hinder ends and adjoining parts of certain monkeys.
As these parts are more brightly coloured in one sex than the

other, and as they become more brilliant during the season of

loTe, 1 concluded that the colours had been gained as a sexual

attraction. 1 was well aware that 1 thus laid myself open to

ridicule
;
though in fact it is not more surprising that a monkey

should display his bright-red hinder end than that a peacock

should display his magnificent tail. I had, however, at that

time no evidence of monkeys exhibiting this part of their bodies

during their courtship
;
and such display in the case of birds

affords the best evidence that the ornaments of the males are of

service to them by attracting or exciting the females. I have

lately read an article by Joh. von Fischer, of Gotha, published

in ' Der Zoologische Garten,’ April 1876, on the expression of

monkeys under various emotions, which is well worthy of study

by any one interested in the subject, and which shows that the

author is a careful and acute observer. In this article there is

an account of the behaviour of a young male mandrill when he

first beheld himself in a looking-glass, and it is added, that after

a time he turned round and presented his red hinder end to the

glass. Accordingly I wrote to Herr J. von Fischer to ask what
he supposed was the meaning of this strange action, and he has

sent me two long letters full of new and curious details, which
will, I hope, be hereafter published. He says that he was him-

self at first perplexed by the above action, and was thus led

carefolly to observe several individuals of various other species

of monkeys, which he has long kept in his housa He finds that
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ot only tho mandrill (Cynocephalus mormon^ but the drill CC,
iU€oph<BU8) and three other kinds of baboons ((7. hamadryas,
phinXf and hdbouin), also Cynopithecm niger, and Macacm rhesus

nd nerMstrinus, turn this part of their bodies, which in all these
pecies is more or less brightly coloured, to him when they are
)Ieased, and to other persons as a sort of greeting. He took
mins to cure a Maccums rhesus, which he had kept for five years,

)f this indecorous habit, and at last succeeded. These monkeys
ire particularly apt to act in this manner, grinning at the same
r,;ae, when first introduced to a new monkey, but often also to

their old monkey friends; and after this mutual display they
begin to play together. Tho young mandrill ceased spon-

Inneously after a time to act in this manner towards his master.

Von Fischer, but continued to do so towards persons who were
strangers and to new monkeys. A young Cynopithecus niger

never acted, excepting on one occasion, in this way towards his

master, but frequently towards strangers, and continues to do so

up to the present time. From those facts Von Fischer concludes

that the monkeys which behaved in this manner before a look-

ing-glass (viz. the mandrill, drill, Cynopithecus niger, Macacus

rhesus and nemestrinus) acted as if their refiection were a new
acquaintance. The mandrill and drill, which have their hinder

ends especially ornamented, display it even whilst quite young,

more frequently and more ostentatiously than do the other

kinds. Next in order comes Cynocephalus hamadryas, whilst the

other species act in this manner seldomer. Tho individuals,

however, of the same species vary in this respect, and some

which were very shy never displayed their hinder ends. It

deserves especial attention that Von Fischer has never jseen any

species purposely exhibit the hinder part of its body, if not at

all coloured. This remark applies to many individuals of

Macacu>s cynomolgus and Cercocehus radiatus (which is closely

allied to M. rhesus), to throe species of Cercopithecus and several

American monkeys. Tho habit of turning the hinder ends as a

greeting to an old friend or new acquaintance, which seems to

us so odd, is not really more so than the habits of many

savages, for instance that of rubbing their bellies with their

hands, or rubbing noses together. The habit with tho

mandrill and drill seems to be instinctive or inherited, as it was

followed by very young animals; but it is modified or guided,

like so many other instincts, by observation, for Von Fischer

says that they take pains to make their display fully
; and if

made before two observers, they turn to him who seems to pay

the most attention.

With respect to the origin of the habit. Von Fischer remorfai
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that Ids monkeys like to have their naked hinder ends patted or

stroked, and that they then grunt with pleasure. They often

also turn this part of their bodies to other monkeys to have bits

of dirt picked off, and so no doubt it would be with respect to

thorns. But the habit with adult animals is connected to a
certain extent with sexual feelings, for Yon Fischer watched
through a glass door a female CynopithecuB niger, and she

during seyeral days, umdrehte nnd dem Mannchen mit gur-

gelnden Tonen die stark gerothete Sitzflache zeigte, was ich

frUher nie an diesem Thier bemerkt hatte. Beim Anblick dicEos

Qegenstandes erregte sich das Mannchen sichtlich, den^i es

polterte heftig an den Staben, ebenfalls gurgelnde Laute' aus-

stossend.” As all the monkeys which have the hinder parts of

their bodies more or less brightly coloured live, according to Von
Fischer, in open rocky places, he thinks that these colours serve

to render one sex conspicuous at a distance to the other; but, as

monkeys are such gregarious animals, I should have thought

that there was no need for the sexes to recognise each other at a

distance. It seems to me more probable that the bright colours,

whether on the face or hinder end, or, as in the mandrill, on
both, serve as a sexual ornament and attraction. Anyhow, as we
now know that monkeys have the habit of turning their hinder

ends towards other monkeys, it ceases to be at all surprising

lhat it should have been tlds part of their bodies which has
been more or less decorated. The fact that it is only the

monkeys thus characterised which, as far as at present known,
act in this manner as a greeting towards other monkeys renders

it doubtful whether the habit was first acquired &om some
independent cause, and that afterwards the parts in question

were coloured as a sexual ornament
;
or whether the colouring

and the habit of turning round were first acquired through

variation and sexual selection, and that afterwards the habit

was retained as a sign of pleasure or as a greeting, through the

principle of inherited association. This principle apparently

comes into play on many occasions: thus it is generally admitted

that the songs of birds serve mainly as an attraction during the

season of love, and that the leks, or great congregations of the

black grouse, are connected with their courtship ; but the habit

of singing has been retained by some birds when tiiey feel happy,

for instance by the common robin, and the habit of congregating

has been retained by the black grouse during other seasons of

the year.

I beg leave to refer to one other point in relation to sexual

selection. It has been objected that this form of selection, as

jOu* as the ornaments of the males are concerned, implies that all
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fcbe females within the some district must possess and exercise

exactly the same taste. It should, however, be observed, in the

first place, that although the range ofvariation of a species may
be veiy large, it is by no means indefinite. I have elsewhere

given a good instance of this fact in the pigeon, of which there

are at least a hundred varieties differing widely in their colours,

and at least a score of varieties of the fowl differing in the same
kind of way

;
but the range of colour in these two species is

extremely distinct. Therefore the females of natural species

Ipannot have an unlimited scope for their taste. In the second

place, I presume that no supporter of the principle of sexual

selection believes that the females select particular points of

beauty in the males
;
they are merely excited or attracted in a

greater degree by one male than by another, and this seems often

to depend, especially with birds, on brillant colouring. Even
man, excepting perhaps an artist, does not analyse the slight

differences in the features of the woman whom he may admire,

on which her beauty depends. The male mandrill has not only

the hinder end of his body, but his face gorgeously coloured

and marked with oblique ridges, a yellow beard, and other orna-

ments. We may infer from what we see of the variation of

inimals under domestication, that the above several ornaments

of the mandrill were gradually acquired by one individual vary-

ing a little in one way, and another individual in another way.

The males which were the handsomest or the most attractive in

any manner to the females would pair oftenest, and would leave

rather more ofispring than other males. The offspring of the

former, although variously intercrossed, would either inherit the

peculiarities of their fathers or transmit an increased tendency

to vary in the same manner. Consequently the whole body of

males inhabiting the same country would tend from the effects

of constant intercrossing to become modified almost uniformly,

but sometimes a little more in one character and sometimes in

another, though at an extremely slow rate; all ultimately being

thus rendered more attractive to the females. The process is

like that which I have called unconscious selection by man, and
of which I have given several instances. In one country the

inhabitants value a fleet or light dog or horse, and in another

country a heavier and more powerful one
; in neither country

is there any selection of individual animals with lighter or

stronger bodies and limbs
;
nevertheless after a considerable lapso

of time the individuals ore found to have been modified in the

desired manner almost uniformly, though differently in each

country. In two absolutely distinct countries inhabited by the

earns species, the individuals of which can never during long
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ages haTe intermigratod and intercrossed^ and where, moroovor

the yariations will probably not have been identically the same,

sexual selection might cause the males to differ. Nor does the

l)elief appear to me altogether fanciful that two sets of females,

surrounded by a very different environment, would be apt to

acquire somewhat different tastes with respect to form, sound,

or colour. However this may bo, I have given in my ' Descent

of Man’ instances of closely-allied birds inhabiting distinct

countries, of which the young and the females cannot be distin-

guished, wliilst the adult males differ considerably, and this

may be attributed with much probability to the action of sexual

selection.
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ference of temperature, light, Ac.,

on birds, 225; colours of birds,

422 ;
on the relative size of the

sexes of Callorhinus tirsmtis, 515;
on the mane of Otaria jubata^ 521

;

on the pairing of seals, 523; on

sexual differences in the colour of

bats, 534.
' on the habits of JToplo-

pterus^ 366
j

on the plumes of

herons, 391 ;
on the vernal moult

of Herodias bubulcuSt 393.

Alligator, courtship of the male, 221,

351
;
roaring of the male, 567.

Amadavat, pugnacity of male, 366.

Amadina Lathami^ display of plumage
by the male, 402.— castanotiSf display of plumage
by the male, 402.

Amazons, butterflies of the, 250

;

Ashes of the, 343.

America, variation in the skulls of

aborigines of, 26 ;
wide range of

aborigines of, 169 ;
lice of the

natives of, 170
;
general beardless-

ness of the natives of, 560.—,
North, butterflies of, 250

;

Indians of, women a cause of strife

among the, 561 ;
Indians of, their

notions of female beauty, 577,

580.

•»-, South, character of the natives

of^ 168; population of parts of,

173 ;
piles of stones in, 179 ; ex-

tinction of the fossil horse of, 191

;

desert-birds of, 490 ;
slight sexual

difference of the aborigines of, 561

;

prevalence of infanticide in, 593.

American languages, often highly

artificial, 91.

Anericaii% wide geographical range

of, 29; native, variability of, 174;
and negroes, difference of, 197

;

aversion of, to hair on the face, 580.

Afwnu^hda, on the jaws of, 275,

Ammdragus iragelaphuSf hairy fore-

legs of, 531, 533.

Amphibia, affinity of, to the ganoid

fishes, 159; vocal organs of the,

566.

Amphibians, 165, 348
;

breeding

whilst immature, 465
AmphioamSf 159.

Amphipoda, males sexually mature
while young, 485.

Amunoph 111., negro character of

features of, 168.

Anal appendages of insects, 275.

Analogous vai-iation in the plumage jf

birds, 385.

AnaSf 462.

acuta^ male plumage of, 393.

boschasy male plumage of, 393.

histrionica, 484.

punctata^ 374.

Anastomus oscitans^ sexes and young
of, 486 ;

white nuptial plumage of,

492.

Anatidae, voices of, 374.

Anaxjunius^ differences in the sexes

of, 290.

Andaman islanders, susceptible to

change of climate, 188.

Anderson, Dr., on the tail of Macacus
hrunneuSy 59; the Bufo sikimmen-

sis, 349 ;
sounds of Echis carinate^

353.

Andresna fvivOy 292.

Anglo-Saxons, estimation of the beard

among the, 581.

Animals, domesticated, more fertile

than wild, 45 ;
cruelty of savages

to, 118; characters common to

man and, 146
;
domestic, change of

breeds o^ 596.

Annelida, 264 ;
colours of, 265.

Andmm tessellaium, sounds produced
by, 306.

Anolis cristatellus, male, crest of^ 354

;

pugnacity of the male, 354 ;
throat •

pouch of, 354.

Anser canadensis^ 416.

cygnoideSf 415 ;
knob at the boN

of the beak of, 426.

hyperboreuSf whiteness of^ 492.

Antelope^ prong-homed, horns o^ 234s
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Antelopes, generally polygamous, 217

;

horns of, 234, 504
;
canine teeth of

some male, 502 ;
use of horns of

509 ;
dorsal crests in, 530

;
dew-

laps of, 531 ;
winter change of two

species of, 543 ;
peculiar markings

of, 543.

Antennro, furnished with cushions in

y
the male of Penthe^ 276.

nthidium manicatum^ large male of,

Antlx^haria cardamines^ 308, 312

;

sexual difference of colour in, 322.

genutia, 312.— Sara, 312.

Anthophora acerwrum^ large male of,

279.—- retusa, difference of the sexes in,

292.

Anthropidae, 152.

Anthus^ moulting of, 392.

Antics of birds, 380.

Antigua, Dr. Nicholson’s observations

on yellow fever in, 195.

Antilocapra americana, horns of, 234,

504, 507.

Antilope bezoartica, horned females of,

505, 506, 507 ;
sexual difference in

the colour of, 535.— Dorcas and euchorc, 504.— euchorej horns of, 509.

—

- montana^ rudimentary canines in

the young male of, 514.— niger^ sing-sing, caama, and gor-

gon, sexual differences in the colours

of, 536.

orcos, horns of, 234.

saiga^ polygamous habits of, 217.
——— strepsiceros, horns of, 234.
—— subgutturosa, absence of sub-

orbital pits in, 529.

Antipathy, shewn by birds in confine-

ment, to certain persons, 411.

Ants, 147 ;
large size of the cerebral

ganglia in, 54 ;
soldier-, large jaws

of, 63 ;
playing together, 69

;

memory in, 74 ;
intcommunication

of, 07 means of the antennae, 89 ;

habits of, 147; difference of the

sexes in, 292 ;
recognition of each

other by, after separation, 292.

White, habits of, 291.

Annra, 849.

Apatunia muliebriif male unknown,

9M.

Apathus, difference of the sexes in,

292.

Apatura Iris, 307, 308.

Apes, difference of the young, from
the aiuit, 8 ; semi-erect amtude of

some, 52 ;
mastoid processes of, 53

;

influences of the jaw-muscles on
the physiognomy of, 54; female,

destitute of large canines, 63;
building platforms, 82; imitative

faculties of, 129; anthropomor-
phous, 153; probable spe^y ex-

termination of the, 156 ;
Gratiolet

on the evolution of, 177 ;
canine

teeth of male, 502
;

females of

some, less hairy beneath than the

males, 601.

long-armed, their mode of pro-

gression, 52.

Aphasia, Dr. Bateman on, 88.

Apis mellifica, large male of, 279.

Apollo, Greek statues of, 581.

Apoplexy in Cebus Azargs, 7.

Appendages, anal, of insects, 276.

Approbation, influence of the love o^
109, 116, 131.

Aprosmictus scapulatus, 457.

Apus, proportion of sexes, 255.

Aquatic birds, frequency of white

plumage in, 495.

Aqutla chrysaetoSy 408.

Arab women, elaborate and peculiar

coiffure of, 583.

Arabs, fertility of crosses with other

races, 171 ;
gashing of cheeks and

temples among the, 574.

Arachnida, 272.

Arakhan, artificial widening of the

forehead by the natives of, 583.

Arboricola, young of, 468.

ArcheopteryXy 158.

Arctiidse, coloration of the, 314.

Ardea asha, rufescens, and casruleoy

change of colour in, 494, 495.

cxmleoy breeding in immature
plumage, 484.

gularis, change of plumage in,

495.

hcrodiasy love-gestures of the

male, 380.

Itidovictana, age of mature plu-

mage in, 483; continued growth
of crest and plumes in the male ei,

485.

nycticorax, crie:^ of, 368.

2 s 2
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ArdeoUiy foung of, 468.

ArdettOy changes of plumage in, 461.

Argenteuil, 22.

Argus pheasant, 384, 403, 462 ; dis-

play of plumage by the male, 398

;

ocellated spots of the, 428 ;
grada-

tion of characters in the, 434.

Duke of, on the physical

weakness of man, 63 ;
the foshion-

mg of implements peculiar to man,

82 ;
on the contest in man between

right and wrong, 125 ; on the pri-

mitive civilisation of man, 143 ;
on

the plumage of the male Argus
pheubact, 398; on Urosticte Ben-

jamini, 442, 443
;
on the nests of

birds, 453.

ArgynniSy colouring of the lower sur-

face of, 314.

Aricoris epitusy sexual differences in

the wings of, 277.

Aristocracy, increased beauty of the,

586.

Arms, proportions of, in soldiers and

sailors, 32 ;
direction of the hair on

the, 151.— and hands, free use of, indi-

rectly correlated with diminution

of canines, 53.

Arrest of development, 35, 30.

Arrow-heads, stone, general resem-

blance of, 179.

Arrows, use of, 179.

Arteries, variations in the course of

the, 26.

Artery, effect of tying, upon the

lateral channels, 32.

Arthropoda, 265.

Arts practised by savages, 179.

Ascension, coloured incrustation on

the rocks of, 263.

Ascidia, affinity of the lancelet to,

159 ;
tadpole-like larvaj of, 159.

Ascidians, 262 ;
bright colours of

some, 260.

.djmus, Asiatic and African species of,

548.— taniopvSy 548.

Ass, colour-variations of the. 547.

AieleSy effects of brandy on an, 7;
absence of the thumb in, 51.

——> beelzdmihy ears of, 15.

— marytnattts, colour of the ruff '

of, 537 ;
hair on the head of, 146. I

Atiickhs, stridalation 306. '

AUmchuSy cicatricom3y habits of, 300.

Aihaliay propoilions of the sexes in,

254.

Atropui pvisatoriuiy 291.

Attention, manifestations of, in sni-

mals, 73.

Audouin, V., on a hymenopterous pa-

rasite with a sevlentary male, 2L1.

Audubon, J. J., on the pinioned goose,

105; on the speculum of Mergus
cucullatusy 236; on the pugn.acity

of male birds, 362, 366 ;
on 7'etrao

cupidOy 367 ;
on Ardea nycticorax,

368 ;
on Stumella ludovicianay 368

,

on the vocal organs of Tetiao

cupidOy 371; on the drumming of

the mule Tetrao wnbellus, 375; on
sounds produced by the nighfjar,

376; on Ardea hcroduis and Cath-

artes jota^ 380; on Mimus poly-

glottusy 393; on dibplay in male
birds, 394

;
on the spring change of

colour in some Hnehes, 394
;
recog-

nition of a dog by a turkey, 412

;

selection of mate by female birds,

416
;
on the turkey, 411, 412, 419

;

on variation in the male scarlet

tanager, 424; on the musk-rat,

542; on the habits of Pyranja
(estiva, 453 ;

on local differences in

the nests of the same species of

birds, 456 ;
on the habits of wood-

peckers, 458
;
on Bombycilla oaro-

hncnsis, 461 ;
on young females of

Tyranga cesUva acquiring male ( ha-

racters, 462 ;
on the immature

plumage of thrushes, 464; on the

immature plumage of birds, 465 et

seq,

;

on birds breeding in immature
plumage, 484 ;

on the growth of

the crest and plumes in the male
Ardea ludovicianay 485 ;

on the

change of colour in some species of

ArdeOy 494
Audubon and Bachman, M.M., on

squirrels fighting, 500; on the

Canadian lynx, 521.

Aughey, Prof, on rattlesnakes, 353.

Austen, N.L., on Anolis cristateUus^

354.

i ustralia, not the birthplace of tnao,

155
;

half-castes killed by tbt

natives of, 170; lice of the nafret
cf, 170 ;

prevalence of female

'anticide in, 592.
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Aoftralia, South, Tariation iu the
skulls of uborigiues of, 20.

Australians, colour of newborn chil-

dren of, 557 ; relative height of the
sexes of, 550; women a cause of
war among the, 661.

Axis deer, sexual difference in the
colour of the, 537.

Aymaras, measurements of the, 34

;

i no grey hair among the, 559;
i^airlessness of the face in the, 561

;

l^g hair of the, 580.

Azara, on the proportion of men and
women among the Guaranys, 244

;

on Palamedea comuta, 366 ;
on the

beards of the Guaranys, 561 ;
on

strife for women among the Guanas,
561 ;

on infanticide, 577, 592 ;
on

the eradication the eyebrows and
eyelashes by the Indians of Para-
guay, 580

;
on polvandry among

the Guanas. 593 ;
celibacy unknown

among the savages of bouth Ame-
rica, 594 : on the freedom of

divorce amoag ^ne Charruas, 598.

B.

Babbage, C., on the greater proportion

of illegitimate female births, 244.

Babirusa, tusks of the, 518.

Baboon, revenge in a, 69; rage ex-

cited in, by i*eading, 71 ;
manifes-

tation of memory by a, 74; em-
ploying a mat ;or shelter against

the sun, 82 ;
protected from punish-

ment by its companions, 103.
•

,
Cape, mane of the male, 521

;

Hamadryas, mane of the male,

521.

Baltoons, effects cf intoxicating li-

quors on, 7 ;
ears of, 15 ;

diversity

of the mental faculties in, 27 ;
handb

of, 50 ;
habits of, 51 ;

variability

of the tail in, 58 ;
manifestation of

maternal afiection by, 70; using

stones and sticks as weapons, 81

;

co-operation of, 101 ;
silence of, on

plundering exp»ditions, 104; ai>-

parent jKilygamy of, 217 ;
poly-

gamous and so<*ial habits of, 590.

Bachman, Dr., on the fertility of mu-
Inttoeb, 171.

Baer, K. £. von, on embryonic dev>
lopment. 9.

Bagehot, W., on the social virtues

among primitive men, 117 ;
slavery

formerly beneficial, 117; on the

value of obedience, 130 ; on human
progress, 132 ;

on the persistence

of savage tribes in classical times,

183.

Bailly, £. M., on the mode of fighting

of the Italian buffalo, 508 ;
on the

fighting of stags, 510.

Bain, A., on the sense of doty, 98

;

aid springing from sympathy, 103
;

on the basis of sympathy, 106 ;
on

love of approbation, &c., 109
;
on

the idea of beauty, 584.

Baird, W., on a difference in colour

between the males and females of

some Entozoa, 260.

Baker, Mr., observation on the pro-

portion of the sexes in pheasant-

chicks, 247.

, Sir S., on the fondness of the

Arabs for discord.int music, 380
;
on

sexual difierence in the colours of

an antelope, 536 ;
on the elephant

and rhinoceros attacking white or

grev horses, 540
;
on the disfigure-

ments practised by the negroes,

541 ;
on the gashing of the cheeks

and temples practised in Arab
countries, 574

;
on the coiffure of

the North Afi leans, 575 ;
on the

perforation of tlie lower lip by the

women of Latooka, 575 ; on the

distinctive characi ers of the coiffure

of central Africar. tribes, 576 ;
on

the coiffure of Aral* women, 584.
“ Balz” ot the -cock, 363, 40.").

Bantam, Sebrigiit, 211, 238.

Banteng, horns of, 505 ;
sexual dif-

ferences in the colours of the, 536.

Banyal, colour of the, 579.

Barbarism, primitive, of civilised

nations, 143.

Barbs, filamentous, of the feathers,

in certain birds, 385, 430.

Barrago, F., on the Simian resem-

blances of man, 3.

Barr, Mr., on sexual preference ih

dogs, 5J4.

Barrington, Daines, on the language

of birds, 86 ;
on the clucking of

the hen, 368 ;
on the object of tbe

song of birds, 369 ;
on the singing

of female birds, 370 * on birtij
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Mq«iring the songs of other birds,

370 ;
on the muscles of the larynx

in song birds, 371 ;
on the want of

the power of song by female birds,

450.

Barrow, on the widow-bird, 403.

Bartels, Dr., supernumerary mammso
in men, 37.

Bartlett, A. D., period of hatching of

birds* eggs, 165 ;
on the tragopan,

220; on the development of the

spurs in Crossoptilon auritumf 236 ;

on the fighting of the males of

Flectropterus gambensis^ 364; on

the knot, 391 ; on display in male

birds, 394 ; on the display of plu-

mage by the male Folyplectron,

396 ;
on Crossoptilon anritum and

Phasianus Wailichii^ 400; on the

habits of Lophophorus, 420 ;
on the

colour of the mouth in Buceros

hibomts, 426 ;
on the incubation of

the cassowary, 478; on the Cape
Buffalo, 508 ;

on the use of the

horns of antelopes, 509; on the

fighting of male wart-hogs, 520

;

on Ammotragus tragelaphus, 531

;

on the colours of Cercopithecus

cephusj 537 ;
on the colours of the

faces of monkeys, 550; on the

naked surfaces of monkeys, 600.

Bartram, on the courtship of the

male alligator, 351.

Basque language, highly artificial, 91.

Bate, C. S., on the superior activity

of male Crustacea, 221 ;
on the

proportions of the sexes in crabs,

255; on the chelx of Crustacea,

266; on the relative size of the

sexes in Crustacea, 268; on the

colours of Crustacea, 270.

Bateman, Dr., tendency to imitation

in certain diseased states, 72; on

Aphasia, 88.

Bates, H. W., on variation in the

form of the head of Amazonian
Indians, 28 ;

on the proportion of

the sexes among Amazonian but-

terflies, 250 ;
on sexual differences

in the wings of butterflies, 277

;

on the field - cricket, 283 ;
on

Pyrodes pulcherrimusy 294 ;
on the

horns of Lamellicom beetles, 295,

297
;
on the colours of EptcaluBj

Ac., 309; on the coloration off

tropical butterflies, 311; on the

variability of Papilio S6$ottri$ and

CkUdrena^ 320; on male and fe-

male butterflies inhabiting different

stations, 321; on mimicry, 323;

on the caterpillar of a Sphinx^ 325

;

on the vocal organs of the um-
brella-bird, 374; on the toucans,

492 ;
on Brachyurus calvuSf 550.

Batokas, knocking out two upper in-

cisors, 575.
^

Batrachia, 349 ;
eagerness of nmle,

221 . /
Bats, scent-glands, 529; sexual dif-

ferences in the colour of, 534
;
fur

of male frugivorous, 534.

Battle, law of, 144; among beetles,

299 ;
among birds, 360

;
among

mammals, 500 et seq,

;

in man,
561.

Beak, sexual difference in the forms of

the, 359 ;
in the colour of the, 383.

Beaks, of birds, bright colours of, 491.

Beard, development of, in man, 557

;

analogy of the, in man and the

quadrumana, 558 ;
variation of the

development of the, in different

races of men, 559; estimation of,

among bearded nations, 581
;
pro-

bable origin of the, 602.

, in monkeys, 150
;
of mammals,

531.

Beautiful, taste for the, in birds, 410

;

in the quadrumana, 540.

Beauty, sense of, in animals, 92 ;
aj>-

preciation of, by birds, 413 ;
in-

fluence of, 673, 576 ;
variability of

the standard of, 596.

Beavun, Lieut., on the development
of the horns in Cervus Kldiy 234.

Beaver, instinct and intelligence of

the, 67, 68 ;
voice of the, 527

;

costoreum of the, 529.

Beavers, battles of male, 500.

Bophstein, on female birds choosing

the best singers among the males,

368 ; on rivalry in song-birds, 369

;

on the singing of female birds, 370

;

on birds acquiring the songs ot

other birds, 370; on pairing the

canary and siskin, 415
;
on a suit-

variety of the monk pigeon, 427

;

on spurred hens, 449.

Beddoe, l>r., on causes of difference :n

stature, 31.
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Bet-eaitr, 371 .

Bees, 99; poUeu-baikets and stings
of, 63 ; destrnotion of drones and
queens by, 106 ; female, secondary
eexual characters of, 208

; proper-
tion of sexes, 254; differenqe of
the sexes in colour and iexual
selection, 292.

'Beetle, luminous larva of a, 277.
i^etles, 294; size of the cerebral
Vgpglia in, 64; dilatation of the
line tarsi in male, 275

;
blind, 294

;

stridulation of, 301.
Belgium, ancient inhabitants of, 182.
Bell, Sir C., on emotional muscles in

man, 3 ;
“ snarling muscles,” 41

;

on the hand, 51.—, T., on the numerical proportion
of the sexes in moles, 247 ;

on the
newts, 348

;
on the croaking of the

frog, 350 ;
on the difference in the

coloration of the sexes in Zootoca
vivipara, 357 ;

on moles fighting,

500.

Bell-bird, sexual difference in the

colour of the, 389.

Bell-birds, colours of, 492.

Belt, Mr., on the nakedness of tropical

mankind, 57 ;
on a spider-monkey

and eagle, 102 ;
habits of ants, 147

;

Lampyri^ distasteful to mammals,
277

;
mimicry of Leptalides, 325

;

colours of Nicaraguan frogs, 349

;

display of humming-birds, 443 ;
on

the toucans, 492; protective co-

louring of skunk, 543.

Bmevolence, manifested by birds,

411 .

Bennett, A. W., attachment of mated
birds, 411 ;

on the habits of Dro-

mosus irroratns, 478.

, Dr., on birds of paradise,

396.

Berbers, fertility of crosses with

other races, 171.

Bemicla antarctica colours of, 492.

Bernicle gander pairing with a Canada

goose, 414.

Bert, M., crustaceans distinguish

colours, 271.

Bertillon, M., arrested development

and polydactylism, 37.

Uettoni, £., on local differences in

the nests of Italian birds, 4.50.

Beyle, M., see Bombet.

Bhoteas, colour of the beard in, 568.
Bhringa^ disciform tail-feathem olL

392.

Bianconi, Prof., on structures as ex-
plained through mechanical prin-
ciples, 24.

Bibio, sexual differences in the genus,
280.

Bichat, on beauty, 585.

Bickes, proportion of sexes in man,
243.

Bile, coloured, in many animals, 261.

Bimana, 149.

Birds, imitations ofthe songs of other
birds by, 73 ;

dreaming, 74 ; killed

by telegraph wires, 80; language
of, 86 ;

sense of beauty in, 92

.

pleasure of, in incubation, 105;
male, incubation by, 163 ; and rep-

tiles, alliance of, 165 ;
sexual dif-

ferences in the beak of some, 208

;

migratory, arrival of the male be-

fore the female, 212; apparent

relation between polygamy and
marked sexual differences in, 220

;

monogamous, becoming polygamous
under domestication, 220

;
eager-

ness of male in pursuit of the fe-

male, 221 ;
wild, numerical propor-

tion of the sexes in, 247 ;
secondary

sexual characters of, 358 ;
differ-

ence of size in the sexes of, 362;
fights of male, witnessed by females,

367 ;
display of male, to captivate

the females, 367 ;
close attention

of, to the songs of others, 368 ;
ac-

quiring the song of their foster-

parents, 370 ;
brilliant, rarely good

songsters, 371; love -antics and
dances of, 380 ;

coloration of, 385

et seq. ; moulting of, 390 et seq.

;

unpaired, 407 ;
male, singing out

of season, 409 ;
mutual affection of,

410 ;
in confinement, distinguish

persons, 411; hybrid, production

of, 414; Albino, 419; European,

number of species of, 422; varia-

bility of, 422
;
geographical distri-

bution of colonring, 422
;
gradation

of secondary sexual characters 'u,

430; obscurely coloured, buildiag

concealed nests, 454
;
young female,

acquiring male characters, 462

;

breeding in immature plumage

484; moulting of, 484; aquatiQi



632 BIBQUB. INDEX. BLTTH.

fireqaency of white plomage in,

493 ;
vocal courtahip of, 567

;

naked skin of the head and neck in,

601.

Birgus latro^ habits of, 270.

Birkbeck, Mr., on the hnding of new
mates by golden eagles, 408.

Birthplace of man, 155.

Births, numerical proportions of the

sexes in, in animals and man, 215,

216; male and female, numerical

proportion of, in England, 242.

BIschoff, Prof., on the agreement be-

tween the brains of man and of the

orang, 6 ;
figure of the embryo of

the dog, 10; on the convolutions

of the brain in the human foetus,

1 1 ;
on the difference between the

skulls of man and the quadrumana,

149 ;
resemblance between the ape's

and man's, 200.

Bishop, J., on the vocal organs of

frogs, 350 ;
on the vocal organs of

*corvine bii^s, 370 ;
on the trachea

of the Merganser

y

374.

BLson, American, co-operation of, 101;
mane of the male, 521.

Bitterns, dwarf, coloration of the

sexes of, 461.

Biziura lobatay musky odour of the

male, 359 ;
large si/e of male, 362.

Blackbird, sexual differences in the,

219
;

proportion of the sexes in

the, 248
;
acquisition of a song by,

370; colour of the beak in the

sexes of the, 383, 491
;

pairing

with a thrush, 414 ;
colours and

nidification of the, 455
;
young of

the, 487 ;
sexual difference in colo-

ration of the, 491.

Bhack-bnek, Indian, sexual difference

in the colour of the, 535.

Blackcap, arrival of the male, before

the female, 212; young of the,

487.

Black-cock, polygamous, 219; pro-

portion of the sexes in the, 248

;

pugnacity and love-dance of the,

363 ;
call of the, 375

;
moulting of

the, 392; duration of the court-

ship of the, 405; and pheasant,

hybrids of, 414; sexnal difference

in coloration of the, 491 ; crimson

eye-cere of the, 491.

BUeklock, Dr., on music, 57^r
|

Black-grouse, characters of young,

465, 471.

Blackwall, J., on the speaking of the

magpie, 90; on the desertion 01

their young by swallows, 108 ; on
thesuperior activity ofmale spiders,

221 • on the propoilion of the

sexes in spiders, 254; on sexual

variation of colour in spiders, 272

;

on male spiders, 272.

Bladder-nose Seal, hood of the, 528.

Blaine, on the affections of dogs,

523.

Blair, Dr., on the relative liability of

Europeans to yellow fever, 194.

Blake, C. C., on the jaw from La
Naulette, 40.

Blakiston, Capt., on the American
snipe, 377 ;

on the dances of Tetrao

phasianellusy 381.

Blasius, Dr., on the species of Euro-

pean birdi^ 422.

Bledius tauruSy hornlike processes of

male, 299.

Bleeding, tendency to profuse, 237.

Blcnkiron, Mr., on sexual preference

in horses, 524.

Blennies, crest developed on the head

of male, during the breeding sea-

son, 338.

Blethisa multipunctatay stridulation

of, 302.

Bloch, on the proportions of the sexes

in fishes, 249.

Blood, arterial, red colour of, 261.

pheasant, number of spurs in,

364.

Bluebreost, red-throated, sexnal dif-

ferences of the, 472.

Blumenbach, on Man, 28; on the

large size of the nasal cavities in

American aborigines, 34; on the

position of man, 149 ;
on the num-

ber of species of man, 174.

Blyth, E., on the structure of the

Hand in the species of Hyldbatesy

51; observations on Indian crows,

102; on the development of the

horns in the Koodoo and Eland an-

telopes, 234; on the pugnacity of the

males of Qdllinvla cristatay 360 ;
on

the presence of spurs in the female

Euplocamus erythrophthalmus, 364

;

on the pugnacity of the amadavat,

366
;
on the spoonbill, 374 ; on tbf
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moulting of AnthvSy 392 ; on the
moulting of bustards, plovers, and
Gallus SinkivcL, 392 ; on the Indian
honey-buzzard, 424 ;

on sexual dif-

ferences in the colour of the eyes
of hornbills, 425 ;

on Oriolua me-
Icinooephalus, 460 ;

on Palasomis
javanxeus, 461; on the genus Ar-
dettay 461 ;

on the peregrine falcon,

461 ; on young female birds acquir-
«^ing male characters, 46

1 ;
on the

immature plumage of birds, 465

;

oh representative species of birds,

468 ;
on the young of Tumixy 476

;

on anomalcus young of Lanius
rv/us and Colymbua glacialiSy 482

;

on the sexes and young of the spar-

rows, 483 ;
on dimorphism in some

herons, 484 ;
on the ascertainment

of the sex of nestling bullfinches

by pulling out breast-feathers, 484

;

on orioles breeding in immature
plumage, 484 ;

on the sexes and
young of JJuphus and Anastomusy

486; on the young of the black-

cap and blackbird, 487 ;
on the

young of the stonechat, 487; on

the white plumage of Anastotnusy

493; on the horns of Bovine nni-

ni.ils, 505 ;
on the horns of Antxlope

hezi/articay 507 ;
ou the mode of

fightiug of Ovis cycloccroby 508;
on the voice of the Gibbons, 527

;

on the crest of the male wild goat,

531 ;
on the colours of Portax

pictay 535 ;
on the colours of Anti-

lope hezoarticoy 536 ;
on the colour

of the Axis deer, 536 ;
on sexual

difference of colour in Jfylobates

Ixoolocky 537 ;
on the hog-deer, 546

;

ou the beard and whiskers in a

monkey becoming white with age,

559.

Boar, wild, polygamous in India, 217

;

use of the tusks by the, 513 ;
fight-

ing of, 518.

Boardman, Mr., Albino birds in IT. S.,

419.

Bcilard and Corbin, MM., on the

transmission of sexual peculiarities

in pigeons, 230 ;
on the antipathy

shewn by some female pigeons to

certain males, 418.

Bold, Mr., on the singing of a sterile

hybrid canary, 369.

Bombet, on the variability of the

standard of beauty in Europe, 596,
Pombus, difference of the sexes in,

292.

Bombycidm, coloration of, 313 ;
pair-

ing of the, 818 ;
colours of, 318.

liombycilla caroUnensiSy red append-

ages of, 461.

Bombyx cynthiay 278; proportion of

the sexes in, 250, 253
;
pairing of,

318.

mon, difference of size of the

male and female cocoons of, 278 ;

pairing of, 318.

Pernyiy proportion of sexes of,

253.

Yamamaiy 278 ;
M. Personnat on,

251 ;
proportion of sexes of, 253.

Bonaparte, C. L., on the call-notes of

the wild turkey, 375.

Bond, F., on the finding of new mates

by crows, 408.

Bone, implements of, skill displayed

in making, 49.

Boner, C., on the transfer of male
characters to an old female chamois,

504; on the habits of stags, 515 ;

on the pairing of led deer, 522.

Bones, increase of, in length and

thickness, when carrying a greater

W’cight, 32.

Bonizzi, P., difference of colour in

sexes of pigeons, 230.

Bonnet monkey, 151.

Bonwick, J., extinction of Tasma-
nians, 183, 184.

Boomerang, 145.

Poreus hijemalxsy scarcity of the male,

254.

Bory St. Vincent, on the number of

species of man, 174; on the colours

of Labn^ pavoy 342.

Bos etruscusy 505.

gaumsy horns of, 505.

moschatusy 529.—— prxmxgeniuSy 601.

sondaicuSy horns of, 505 ;
colours

of, 536.

Botocudos, 144; mode of life of, 197 ,

disfigurement of the oars and lowe*

lip of the, 575.

Boucher de Perthes, J. C. de, on the

antiquity of man, 2.

Bourbon, proportion of the sexes in a

specie^ of PavUio from, 2.50
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Bonnen, on the marriage-costome of
the saragea of the Malay Archi-
pelago, 598.

BoTidse, dewlaps of, 531.

Dower-birds, 406 ;
habits of the, 881

;

ornamented playing-places of, 92,
413.

Bows, use of, 179.

Brachycephalic structure, possible

explanation of, 56.

Brachyura, 268.

Brachyurus cdlvus, scarlet face of,

550.

Bradley, Mr., abductor ossis metatarsi

quinti in man, 42.

Brain, of man, agreement of the, with
that of lower animals, 6 ; convolu-

tions of, in the human foetus, 11;
influence of development of mental
faculties upon the size of the, 54

;

influence of the development of, on

the spinal column and skull, 55

;

larger in some existing mammals
than in their tertiary prototypes,

81 ;
relation of the development of

the, to the progress of language,

87 ;
disease of the, aflecting speech,

88
;
difference in the convolutions

of, in different races of men, 167

;

supplement on, by Prof. Huxley,

] 99 ;
development of the gyri and

sulci, 204.

Brakenridge, Dr., on the influence of

climate, 32.

Brandt, A., on hairy men, 19.

Braubach, Prof., on the quasi-religious

feeling of a dog toward his master,

96 ;
on the self-restraint of dogs,

103.

Brauer, F., on dimorphism in Neuro-

themis, 291.

Brazil, skulls found in caves of, 168 ;

population of, 173 ;
compression of

the nose by the natives of, 583.

Break between man and the apes,

156.

Bream, proportion of the sexes in the,

249.

Breeding, age of, in birds, 484.
—— season, sexual characters making

their appearance in the, in birds,

390.

Brehm, on the effects of intoxicating

liquors on monkeys, 7 ;
on the

recogniUon ofwomen by male Cyno-

oephalif 8 ;
on the diversity of tht

mental faculties of monkeys, 27;
on the habits of baboons, 51 ;

on
revenge taken by monkeys, 69; on
manifestations of maternal affection

by monkeys and baboons, 70; on
the instinctive dread of monkeys
for serpents, 71 ;

on the use of

stones as missiles by baboons, 81

:

on a baboon using a mat for shelter

from the sun, 82 ;
on the signal-

cries of monkeys, 87 ;
on sentinels

posted by monkeys, 101 ;
on co-ope-

ration of animals, 101
;
on an eagle

attacking a young Cercopithe^j

101 ;
on baboons in confinement pro-

tecting one of their number from
punishment, 103; on the habits

of baboons when plundering, 104;
on polygamy in CynocepheUus and
Cfe6tts, 217 ; on the numerical pro-

portion of the sexes in birds, 247 ;
on

the love-dance of the black-cock,

363; on Palamsdea comuta^ 366;
on the habits of the Black-grouse,

366 ;
on sounds produced by birds

of paradise, 376 ;
on assemblages of

grouse, 405 ; on the finding of new
mates by birds, 409

;
on the fight-

ing of wild boars, 518
;

on the

habits of Cynocephalus hamadryaSf
590.

Brent, Mr., on the courtship of fowls,

417.

Breslau, numerical proportion of male
and female births in, 243.

Bridgman, Laura, 88.

Brimstone butterfly, 312 ;
sexual dif-

ference of colour in the, 322.

British, ancient, tattooing practised

by, 574,

Broca, Prof., on the occurrence of the

supra-condyloid foramen in the

human humeims, 22 ;
anthropo-

morphous apes more bipedal than
quadrupedal, 53; on the capacity of

Parisian skulls at different periods,

55 ;
comparison of modern and

mediseval skulls, 55; on tails of

quadrupeds, 58 ;
on the influence of

natural selection, 61 ;
on hybridity

in man, 170; on human remains

from Les Eyzies, 181 ;
on the cause

of the difference between Kuropeeiii

and Hindoos, 192,
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Brodie, Sir B., on the origin of the
moral sense in man, 98.

Bronn, H. G., on the copulation of
insects of distinct species, 275.

Bronze period, men of, in Europe,
128.

Brown, R., sentinels of seals gcneially I

females, 100; on the battles of
seals, 500; on the narwhal, 502;
on the occasional absence of the
tusks in the female walrus, 502;
op the bladder-nose seal, 528

;
on

colours of the sexes in Phoca
QrtenlandicOj 535 ;

on the appre.

ciation of music by seals, 569
;
on

plants used as love-philters, by
North American women, 577.

Brown, Dr. Crichton, injury to infants

during parturition, 244.

Brown-Sdquard, Dr., on the inheri-

tance of the effects of operations by
guinea-pigs, 60, 603.

Bruce, on the use of the elephant’s

tusks, 507.

Brulerie, P. de la, on the habits of

Ateuckus cicatricosusj 300 : on the

stridulation of Ateuchus^ 306.

Bninnich, on the pied ravens of the

Feroe isluids, 424.

Bryant, Dr., preference oftame pigeon

for wild mate, 418.— Capt, on the courtship of

Callorhinus ursinusj 522,

Bvhas bison

f

thoracic projection of,

298.

Bucephalus capensis, difference of the

sexes of, in colour, 351.

BuceroSy nidification and incubation of,

454.
• bicomiSy sexual differences in the

colouring of the casque, beak, and

mouth in, 425,— corrugatusy sexual differences in

the beak of, 383.

Buchner, L., on the origin of man,

3 ;
on the use of the human foot as

a prehensile organ, 52 ;
on the mode

of progression of the apes, 52 ;
on

want of self-consciousness, &c., in

savages, 83.

Bucholz., Dr., quarrels of chameleons,

357.

Buckland, F., on the numerical pro-

portion of the sexes in rats, 247
; ^

OD the proportion of the sexes in
j

the trout, 249 ; on Chimwra mon^
strosUy 338.

Buckland, W., on the complexity 01

crinoids, 91.

Buckler, W., proportion of sexes of
Lepidoptera reared by, 253.

Buckinghamshire, numerical propor-

tion of male and female births in, 242.

Bucorax abyssinicusy inflation of the

neck-wattle of the male during

courtship, 383.

Budytes Raii, 212.

Buffalo, Cape, 508.

y
Indian, horns of the, 505.

, Italian, mode of fighting of the,

508.

Buffon, on the number of species of

man, 174.

Bufo sikimmensisy 349.

Bup, 281.

Buist, R., on the proportion of the

sexes in salmon, 249 ;
on the pug-

nacity cf the male salmon, 332.

Bulbul, pugnacity of the male, 360

;

display of under tail-coverts by the

male, 402.

Bull, mode of fighting of the, 608;
curled frontal hair of the, 531.

Buller, Dr., on the Huia, 208 ;
the

attachment of birds, 410.

Bullfinch, sexual differences in the,

219
;
piping, 369 ;

female, singing

of the, 370 ;
courtship of the, 401

;

widowed, finding a new mate, 408

;

attacking a reed-bunting, 412;
nestling, sex ascertained by pulling

out breast-feathers, 484,
Bullfinches distinguishing persons,

412 ;
rivalry of female, 420.

Bulls, two young, attacking an old

one, 101
;
wild, battles of, 501.

Bull-trout, male, colouring of, during

the breeding season, 340.

Bunting, reed, head feathers of the

male, 402
;
attacked by a bullfinch,

412.

Buntings, characters of young, 464.

Buphus coromandusj sexes and young
cJ, 486 ;

change of colour in, 494,

495.

Burchell, Dr., on the zebra, 545 ;
on

the extravagance of a bushwoman
in adorning herself, 577 ;

celibacy

unknown among the savages oi

South Africa, 594; on the mar-
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riage-castoms of the Bushwomen,
598.

Burke, on the number of species of

man, 174.

Burmese, colour of the beard in, 558.

Burton, Capt., on negro ideas of

female beauty, 579 ; on a universal

ideal of beauty, 582.

Bushmen, 64.

Bushwoman, extravagant ornamenta*

tion of a, 577.

Bushwuinen. hair of, 167
;
marriage-

customs of 598.

Busiara, tnroat-pouch of the male,

373 ;
humming noise produced by a

male, 377 ;
Indian, ear-tufts of, 384.

Bustards, occurrence of sexual dif-

ferences and of polygamy among
the, 219 ;

love-gestures of the male,

380; double moult in, 390, 392.

Butler, A. G., on sexual differences in

the wings of Aricoris epitus^ 277

;

courtship of butterflies, 307 ;
on

the colouring of the sexes in

species of Thccla^ 310 ;
on the re-

semblance of Iphias glaucippe to a

leaf, 313; on the rejection of cei-

iain moths and caterpillars by
lizards and frogs, 326.

Butterfly, noise produced by a, 307

;

Kmperor, 307, 308 ;
meadow brown,

instability of the ocellated spots of,

428.

Butterflies, proportion of the sexes in,

250
;

forelegs atrophied in some
male, 277 ;

sexual difference in the

neuration of the wings of, 277

;

pugnacity of male, 307
;
protective

resemblances of the lower surface

of, 311; display of the wings by,

314; white, alighting upon bits of

paper, 317 ;
attracted by a dead

specimen of the same species, 317
;

courtship of, 317 ;
male and female,

inhabiting different stations, 321.

Buxton, C., observations on macaws,

102 ;
on an instance of benevolence

in a parrot, 411.

Buzzard, Indian honey-, variation in

the crest of, 424.

C.

Cadences, musical, }>erception of, by

animals, 569.

Ciccum, 20 ;
large, in the early pro*

gcnitors of man, 160.

Cairina muscUatay pugnacity of the

male, 362.

Californian Indians, decrease of, 258.

Callianassay chclcc of, flgured, 267
Callidryasy colours of sexes, 318
Catlionymus lyra, characters of the

male, 335.

Calhrhinua ursinus, relative size of

the sexes of, 515 ;
courtship of,

522.

Calotes mariOy 358.

nigrilabris, sexual difference in

the colour of, 357.

Cambridge, 0. Pickard, on the sexes

of spiders, 255 ;
on the size of male

NephUay 273.

Camel, canine teeth of male, 502,
514.

Campbell, J., on the Indian elephant.

218 ;
on the proportion of male

and female births in the harems ot

Siam, 245.

Campyhpterus hemileucuruSy 248.

Canaries distinguishing persons, 412
Canary, polygamy of the, 220 ;

change
of plumage in, after moulting, 238

,

female, selecting the best singing

male, 268; sterile hybrid, singing

of a, 369; female, singing of the,

370; selecting a greenfinch, 415;
and siskin, pairing of, 415.

Canestnni, G., on rudimentary cha-

racters and the origin of man, 3

;

on rudimentary characters, 11 ;
on

the movement of the ear in man,

14 ;
on the variability of the ver-

miform appendage in man, 21; on

the abnormal division of the malar
bone in man, 39 ;

on abnormal con-

ditions of the human uterus, 39;
on the persistence of the fiontal

suture in man, 39 ;
on the propor-

tion of the sexes in silk-moths, 250,

251
;

secondary sexual characters

of spiders, 272.

Cancer pagut'USy 266.

Canfield, Dr., on the horns of the

Antilocapra 234.

Canine teeth in man, 46 ;
diminution

of, in man, 53; diminution of, in

hordes, 53; disappearance of; U
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mala ruminants, 53 ;
large, in tka

•irly progenitors of man, 160.
Canines, and horns, inrerse develop-
ment of, 514.

Canoes, use of, 48, 180.

Cantharis^ difference of colour in the
•exes of a species of, 294.

Cantharus lineatus^ 341.
Capercailzie, polygamous, 219; pro-

portion of the sexes in the, 248;
,
pugnacity of the male, 363

;
pairing

Tp{ the, 367
;
autumn meetings of

the, 370; call of the, 375; dura-
tion of the courtship of, 405; beha-
viour of the female, 419; inconve-
nience of black colour to the female,
444

;
sexual difference in the colora-

tion of the, 491 ; crimson eye-cere
of the male, 491.

Capjtonida, colours and nidification of
the, 455.

Capra ccgagrus, 508; crest of the
male, 531

;
sexual difference in the

colour of, 536.

Capreolus S^iriens suiheca\tdatuSy 542.
Caprice, common to man and animals,

93.

CaprimulguSy noise made by the males
of some species of, with their

wings, 376.
• virginianusy pairing of, 366.

Carabidse, 302.

Carbonnier, on the natural history of
the pike, 249

;
on the relative size

of the sexes in fishes, 335 ;
court-

ship of Chinese Macropus, o41.

CarcineuteSy sexual difference of

colour in, 457.

Carcinus masnaSf 268, 269.

Cardinalis virginianuSy 225.

Carduelis eleganSy sexual differences of

the beak in, 360.

Carnivora, marine, polygamous habits

of, 218; sexual differences in the

colours of, 534.

Carp, numerical proportion of the

sexes in the, 249.

Carr, K., on the peewit, 366.

Carrier pigeon, lute development of

the wattle in the, 238.

Carrion beetles, stridulation of, 303
Carus, Prof. V., on the development

of the horns in mei ino sheep, 235.

Caasowarv, sexes and incubation o:

47&

CastinOy mode of holding wings, 31S>
Castoreum, 529.

Cosuantia gcUeatuSy 478.

Cat, convoluted body in the extremity
of the tail of a, 23 ;

sick, sympathy
of a dog with a, 103.

Cataract in Cebus Azaregy 7.

Catarrh, liability of Cebus Azarce to, 7.

Catarrhine monkeys, 153.

Caterpillars, bright colours of, 325.

Cathartes atira, 416.

jotOy love-gestures of the male,

380.

Catlin, G., correlation of colour and
texture of hair in the Mandans,

197; on the development of the

beard among North American
Indians, 560 ;

on the great length

of the hair in some North American
tribes, 580.

Caton, J. D., on the development of

the horns in Cervus virginianus and
strongyloceros, 234 ;

on the presence

of traces of horns in the female

wapiti, 504; on the fighting of

deer, 510
;
on the crest of the male

wapiti, 531 ;
on the colours of the

Virginian deer, 535
;
on sexual dif-

ferences of colour in the wapiti,

536
;
cn the spots of the Virginian

deer, 546.

Cats, dreaming, 74 ;
tortoise-shell, 230,

232, 237 ;
enticed by valerian, 630

;

colours of, 543,

Cattle, rapid increase of, in South
America, 47 ;

domestic, lighter iu

winter in Siberia, 229
;
horns of, 234,

505 ;
domeblic, sexual differences of,

late developed, 238
;
numerical pro-

portion of the sexes in, 246.

Caudal vertebrae, number of, in ma-
caques and baboons, 58; basal, of

monkeys, imbedded in the body, 59.

Cavolini, observations on SerranuSy

162.

CebuSy maternal affection in a, 70;
gradation of species of, 175.

Apelhy 205.

Azar(By liability of, to the same
diseases as man, 7 ;

distinct sounds

produced by, 84; early maturity

of the female, 558.

capuemus, polygamous, 217
sexual differences of colour in, 537 .

hnir on the head of, 549.
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Cebus veUeronti, hair on the head of,

549.

Cecidomyidtt, proportions of the sexes

in, 354.

Celibacy, unknown among the savages

ofSouth Africa and South America.
694.

Centipedes, 274.

Ceph^opoda, absence of secondary

sexual characters in, 263.

Cephalopterw omatus, 373.

penduliger^ 374.

Cerambyx heros, stridulant organ of,

303.

Ceratodus, paddle of, 37.

Ceratophora asperot nasal appendages
of, 355.— Stoddartu, ;asal horn of, 355.

Cerceris, habits of, 291.

Cercocehus asthtops, whiskers, &c., of,

550.

CercopithecuSf young, seized by an
eagle and rescued by the troop,

101 ;
definition of species of, 175.— cephuSi sexual difl’erence ofcolour

in, 537, 552.
—~ cynosuru8 and griseoviridisy

colour of the scrotum in, 537.— Dianaj sexual differences of

colour in, 537, 552, 553.— griseo-viridis, 101 .— petauristay whiskers, &c., of,

550.

Ceres, of birds, bright colours of, 491.

Cenomis Tcmminckxiy swelling of the

wattles of the male during court-

ship, 383.

CervuluSy weapons of, 514.— moschatus, rudimentary horns

of the female, 504.

Cervus dices, 234.
— — campestris, odour of, 529.— canadensis, traces of horns in

the female, 504 ;
attacking a man,

511 ;
sexual difference in the colour

of, 536.
* — elaphus, battles of male, 501

;

horns of, with numerous points,

510.

Eldi, 234.— mantchurictis, 546.

•—paludosus, colours of, 536.

gtrongylocems, 234.

virgimanus, 234 ; horns of, is

ooo/M of modification, 511.

Ceryle, male black-belted is some
species of, 457.

Cetacea, nakedness of, 56.

Ceylon, frequent absence of beard in

the natives of, 560.

Chaffinch, proportion of the sexes in

the, 248 ;
courtship of the, 401.

Chaffinches, 369; new mates found
by, 408.

Chdeophaps indicus, characters of

young, 465.

Chcdcosoma atlas, sexual differences

of, 295.

Chamcsleo, sexual differences in the
genus, 856.— hifvrcus, 356, 357.

Otoenii, 357.

pumil\is, 357.

Chamcepetes unicolor, modified wing-
feather in the male, 377.

Chameleons, 354.

Chamois, danger-signals of, 100;
transfer of male characters to an
old female, 504.

Champneys, Mr., acromio-basilar

muscle and quadrupedal gait, 42.

Chapuis, Dr., on the transmission of

sexual peculiarities in pigeons, 230

;

on streaked Belgian pigeons, 238,

446.

Char, male, colouring of, during the

breeding season, 340.

Characters, male, developed in fe-

males, 227 ;
secondary sexual,

transmitted through both sexes,

227 ;
natural, artificial, exaggera-

tion of, by man, 582.

Charadrhts hiaticula and pluvialis,

sexes and young of, 485.

Chardin on the Persians, 586.

Charms, worn by women, 577.

Charruas, freedom of divorce among
the, 598.

Chasmorhynchus, difference of colour

in the sexes of, 389 ;
colours of, 492.

—— niveus, 380.

tricaruneviatus, 389.

Chastity, early estimation of, 119.

Chatterers, sexual differences in, 219.

Cheever, Rev. H. T., census of the

Sandwich Islands, 257.

Cheiroptera, absence of secondary
sexual characters in, 218.

Chelse of Crustacea, 266, 271.

Chekma, sexual differences in 8Mi
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Chmahpea agyptiacuBf wing-knobs of,

364.

Oheraprogne, 392, 419.

Chest, proportions of, in soldiers and
sailors, 32 ;

large, of the Quechua
and Asmara Indians, 34.

Chevi'otains, canine teeth of, 514.

(XiiaaognathuSf stridulation of, 306.
' Qrantiif mandibles of, 300.

^Children, legitimate and illegitimate,

proportion of the sexes in, 243.

Chijoe lice of the natives of, 170;
pdipulation of, 173.

ChinuBra monstrosaf bony process on
the head of the male, 338.

Chimseroid fishes, prehensile organs of

male, 331.

Chimpanzee, 561; ears of the, 14;
representatives of the eyebrows in

the, 19 ;
hands of the, 50 ;

absence

of mastoid processes in the, 53;
platforms built by the, 66 ;

crack-

ing nuts with a stone, 81 ;
direc-

tion of the hair on the arms of the,

151 ;
supposed evolution of the,

177 ;
polygamous and social habits

of the, 590.

China, North, idea of female beauty

in, 578.
—

,
Southern, inhabitants of, 197

Chinese, use of flint tools by the, 145 ;

diffle^ty of distinguishing the

races of the, 167 ;
colour of the

beard in, 558; general beardless-

ness of the, 560 ;
opinions of the,

on the appearance of Europeans and

Cingalese, 578 ;
compression of the

feet of, 583.

Chinsurdi, his opinion of beards, 576,

581.

Chlamydera maculata, 382.

Chloeont pedunculated eyes of the

male of, 274.

ChloephagOi coloration of the sexes in,

460.

Chlorocalus Tanana (figured), 285.

Chorda Dorsalis, 161.

Chough, red beak of the, 491.

Chromidse, frontal protuberance in

male, ^0; sexual differences in

colour of, 345.

Chryaemya pictOy long claws of the

male, 350.

Chry$ococcyXf characters of young of,

165.

Chrysomelidae, stridulation of, 302.
Cicada pruinoaay 282.—- septcTufocim, 282.

Cicadas, songs of the, 281 ; rudimen*
tary sound-organs in females of, 288.

Cicatrix of a burn, causing modifica-

tion of the facial bones, 55.

Cichlaj frontal protuberance of male,
340.

Cimeti&re du Sud, Paris, 22.

Cincloramphm cniraliSf large size of

male, 362.

Cinclua aqwxticw^ 455.

Cingalese, Chinese opinion of the ap*

pearance of the, 578.

Cirripedes, complemental males 0^
208.

Civilisation, effects of, upon natural

selection, 133; influence of, in the

competition of nations, 183.

Clanging of geese, &c., 368.

CiaparMe, E., on natural selection

applied to man, 49.

Clarke, on the marriage-Ksnstoms of

the Kalmucks, 598.

Classification, 148.

Claus, C., on the sexes of Saphirina^

271.

Cleft-palate, inherited, 35.

Climacteris erythr(^Sy sexes of, 479.

Climate, 31 ;
cool, favourable to hu-

man progress, 133; power of sup-

porting extremes of, by man, 182 ;

want of connexion of, with colour,

192.

Cloaca, existence of a, in the early

progenitors of man, 161.

Cloacal passage existing in the hu-

man embryo, 9.

Clubs, used as weapons before disper-

sion of mankind, 180.

Clucking of fowls, 368.

Clythra ^punctata^ stridulation of,

302.

Coan, Mr., Sandwich-islanders, 187.

Cobbe, Miss, on morality in hypothe-

tical bee-community, 99.

Cobra, ingenuity of a, 352.

Cbcctw, 147,

Coccyx, 22, 23; in the human em-
bryo, 9; convoluted body at the

extremity of the, 23 ;
imbedded in

the body, 59.

Cochin-China, notions of beauty Ctf

the inhabitants of, 578, 580.
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Cock, blind, fed by its companions,

103; game, killing a kite, 363;
comb and wattles of the, 403

;
pre-

ference shewn by the, for young
hens, 420 ;

game, transparent zone

in the hackles of a, 430.

Cock of the rock, 405.

Cockatoos, 491, 492, 493 ;
nestling,

411 ;
black, immature plumage of,

467.

Ccelenterata, absence of secondary

sexual characters in, 260.

Coffee, fondness of monkeys for, 7.

Cold, supposed effects of, 32
;
power

of supporting, by man, 182.

Coleoptera, 294
;
stridulation of, 284

;

stridulant organs of, discussed, 303.

Colias edusa and hyalc^ 319.

Collingwood, C., on the pugnacity of

the butterflies of Borneo, 307 ; on
butterflies being attracted by a

dead specimen of the same species,

317.

Colobus, absence of the thumb, 51.

Colombia, flattened heads of savages

of, 575.

Culonists, success of the English as,

142.

Coloration, protective, m birds, 489.

('clour, supposed to be dependent on

light and heat, 32 ;
correlation of,

with immunity from certain poisons

and parasites, 193 ;
purpose of, in

lepidoptera, 316 ;
relation of, to

sexual functions, in fishes, 343

;

difference of, in the sexes of snakes,

351 ;
sexual differences of, in

lizards, 357 ;
influence of, in the

pairing of birds of different species,

415; relation of, to uidification,

453, 456 ;
sexual differences of, in

mammals, 533, 540 ;
recognition of,

by quadrupeds, 540 ;
of children,

in different races of man, 557 ;
of

the skin in man, 604.

Colours, admired alike by man and

animals, 93 ;
bright, due to sexual

selection, 261
;
bright, among the

lower animalx, 261, 262; bright,

protective to butterflies and moths,

.313; bright, in male fishes, 335,

340 ;
transmission of, in birds, 448.

Colquhoun, example of reasoning in

a retriever, 78.

young of, 467

Colymbus glacialiSf anomalous young
of, 482.

Comb, development of, in fowxs, 239
Combs and wattles in male birds, 403.

Community, preservation of variations

usefnl to the, by natural selection,

62.

Composit£c, gradation of species among
the, 175.

Comte, C., on the expression of the

ideal of beauty by sculpture, 581.

Conditions of life, action of changed,

upon man, 30; influence of, on

plumage of birds, 472.

Condor, eyes and comb of the, 472.

Conj.ugations, origin of, 91.

Conscience, 114, 126; absence of, in

some criminals, 116.

Constitution, difference of, in different

races of men, 168.

Consumption, liability of Cebus Azara
to, 7 ;

connexion between com*
plexion and, 194.

Convergence of characters, 177.

Cooing of pigeons and doves, 374.

Cook, Capt., on the nobles of tne

Sandwich Islands, 586.

Cope, E. D., on the Dinosauria, 158.

Cophotis ceylankay sexual differencea

of, 354, 357.

CopnSj 295.

Isidis, sexual differences of,

296.

lunaris, stridulation of, 303.

Corals, briglit colours of, 260.

Coral-snakes, 353.

Cordylus, sexual difference of colour
* in a species of. 357.

Corfu, habits of the Chaffinch in, 248.

Cornelius, on the proportions of the

sexes in Liicanus Cervus, 253.

Corpora Wolffiana, 161; agreement
of, with the kidneys of Ashes, 11.

Correlated variation, 43.

Correlation, influence of, in the pro-

duction of races, 197.

Corse, on the mode of flghting of the

elephant, 514.

Corvus coronCf 408.
graculusy red beak of, 491.

picOf nuptial assembly of,

406.

Corydalis comutus, laige jaws of the
male, 275.

ChmetorfM, 462.
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Comeiomii vexiliarius^ elongation of

wiug-feathers In, 384, 403.

Cotingidtt, sexual differences in, 219;
coloration of the sexes of, 460

;
re-

semblance of the females of distinct

species of, 470.

Coitus scorpitiSf sexual differences in,

337.

Coulter, Dr., on the Californian In-

I
dians, 258.

^Counting, origin of, 144 ;
limited

^pwer of, in primeval man, 180.

CouH^get variability of, in the same
species, 69 ;

universal high appre-

ciation of, 118; importance of,

130 ;
characteristic or men, 564.

Courtship, greater eagerness of males

in, 221 ;
of fishes, 331, 341 ;

of

birds, 367, 4C5.

Cow, winter change of colour, 542.

Crab, devil, 269.

, shore, habits of, 268.

Crahro cribrarms^ dilated tibise of the

male, 276.

Crabs, proportions of the sexes in,

255.

Cranz, on the inheritance of dexterity

in seal catching, 33.
|

Crawfurd, on the number of species

of man, 174.

Crenilahrus massa and C, melops, nests

built by, 345.

Crest, origin of, in Polish fowls, 231.

Crests, of birds, difference of, in the

sexes, 467 ;
dorsal hairy, of mam-

mals, 530.

Cri:ket, field-, stridulation of the,

283; pugnacity of male, 289.

, house-, stridulation of the

283, 284.

Crickets, sexual differences in, 289.

Crioceridte, stridulation of the, 302.

Crinoids, complexity of, 91.

Croaking of frogs, 350.

Crocodiles, musky odour of, during

the brewing season, 351.

Crocodilia, 351.

Crossbills, characters of young, 464.

Crosses in man, 173.

Crossing of races, effects of the, 192.

Crossoptilon auritum^ 400, 452, 472 ;

adornment of both sextti of, 235

;

•exes alike in, 460.

Crotch, G. R., on the stridulation of

beetles, 302, 804; on the stndu'

lation of Heliopathesy 305; oa the

stridulation of Acalles, 306 ;
habit

of female deer at breeding time, 503.

Crow Indians, long hair of the, 580.

^
young of the, 481.

Crows, 491 ;
vocal organs of the, 370

;

living in triplets, 409.

, carrion, new mates found by,

407.

, Indian, feeding their blind com-

panions, 103.

Cruelty of savages to animals, 1 18.

Crustacea, parasitic, loss of limbs by

female, 208; prehensile feet and

antenntc of, 209 ;
male, more active

than female, 221 ;
parthenogenesis

in, 255 ;
secondary sexual charac-

ters of, 265 ;
amphipod, males

sexually mature while young, 485

;

auditory hairs of, 5G8.

Crystal worn in thg lower lip by some

Central African women, 575.

Cuckoo fowls, 238.

Culicid®, 208, 280 ;
attracted by each

other’s humming, 280.

Cullen, Dr., on the throat-pouch

the male bustard, 373.

Cultivation of plants, probable origin

-of, 133.

Cupples, Mr., on the numerical pro-

portion of the sexes in dogs, sheep,

and cattle, 246; on the Scotch

deerhound, 516; on sexual pio-

ference in dogs, 524.

Curculionidie, sexual difference in

length of snout in some, 208

;

hornlike processes in male, 299;

musical, 301, 302.
^

Curiosity, manifestations of, by ani-

mals, 71.

Curlews, double moult in, 390.

Cursores, comparative absence of

sexual differences among the, 219.

Curtis, J., on the proportion of the

sexes in AthoHu, 254.

Cuvier, F., on the recognition of

women by male quadi'ninana, 3.

^ G., on the number of c.uidal

vertebrae in the mandrill, 08 ;
on

instinct and intelligence, 67 ;
news

of, as to the position of man, 149;

on the position of the seals, 150;

on Hectocotyle, 263.

Cyanecula sueciccu sexual differeaca

of, 472.

2 T
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QyamMloyont sexual difTerence in

oolours of, 457 ;
immature plu-

mage of, 467.

CychruSf sounds produced by, 304.

C^cnia mendicoj sexual difference of,

,
in colour, 316.

jgnuaferuSf trachea of, 374.

o/or, white young of, 482.

Cyllo L^dOy instability of the ocellated

spots of, 428.

Cynanthus^ variation in the genus,

423.

Cynipida;, proportions of the sexes in,

254.

CynocephatuSy difference of the young
from the adult, 8 ;

male, recogni-

tion of women by, 8 ;
polygamous

habits of species of, 217.

chacma. 70.

geladoy 81.—- hamadryasy 81, 590 ;
sexual dif-

ference of colour in, 537.— /euoqpAus, colours of the sexes

of, 538.— mormoTiy colours of the male,

538, 540, 550.— porcarxuSy mane of the male,

521.

Cypndinay proportions of the sexes in,

255.

Cyprinidse, proportion of the sexes in

the, 249,

y
Indian, 343.

Cyprinodontidse, sexual differences in

the, 335, 337 .

Cyprinus auratuSy 342.

CypriSy relations of the sexes in, 255.

Cyriodactylus rvbiduSy 354.

Cystophora cristatOy hood <>£, 528.

D.

DacelOy sexual difference of colour in,

457.

Gaudickaudiy young male of,

467.

Dal-ripa, a kind of ptarmigan, 248.

Damalts albifrcnSy peculiar markings

of, 544.

pygargoy peculiar markings of,

543.

Dampness of climate, supposed influ-

ence of, on the colour of the skin,

32, 193.

Duiaidie, 308

Dances of birds, 380.

Dancing, universality of, 178.

Daniell, Dr., his experience of resk*

deuce in West Africa, 195.

Darfur, protuberances artificially pro-

duced by natives of, 574.

Darwin, F., on the stridulation of

Dermestes murinusy 302.

Dasychira pudibunday sexual difference

of colour in, 316.

Davis, A. H., on the pugnacity of the

male stag-beetle, 300.

, J. B., on the capacity of the

skull in various races of men, 54

;

on the beards of the Polynesians,

560.

Death-rate higher m towns than in

rural districts, 139.

Death-tick, 306.

De Candolle, Alph., on a case of in-

herited power of moving the scalp,

13.

Declensions, origin of, 91.

Decoration in birds, 381.

DecticuSy 285.

Deer, 233 ;
development of the horns

in, 233 ;
spots of young, 464, 546

;

horns of, 503, 506 ;
use of horns

of, 510, 518 ;
horns of a, in course

of modification, 511 ;
size of the

horns of, 515 ;
female, pairing with

one male, whilst others are fighting

for her, 522 ;
male, attracted by

the voice of the female, 527 ;
male,

odour emitted by, 529.

, Axis, sexual difference in the

colour of the, 537.

, fallow, different coloured herds

of, 540.

, Mantchurian, 546.

, Virginian, 546 ;
colour of the,

not affected by castration, 535;
colours of, 536.

Deerhound, Scotch, greater size of the

male, 237, 516.

Defensive organs of mammals, 518.

De Geer, C., on a female spider de-

stroying a male, 273.

Dekay, Dr., on the bladder-nose seal

528.

Delorenzi, G., division of malar bone
39.

Demerara, yellow fever in, 194.

Dendrocygnay 465.

Jkndropkih jfrcnt<du^ young of, 487.
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Denison, Sir W., manner of ridding

themselyes of vermin among the
Australians, 57 ;

extinction of Tas-
manians, 1S4:.

Dennf, H., on the lice of domestic
animals, 169.

Dermeatea murinus., stridulation of,

302.

^j^scent traced through the mother

\ alone, 588.

Dcs^ts, protective colouring of ani-

mals inhabiting, 489.

Desm^est, on the absence of sub-
orbital pits in Antilope subguttu-

rosay 529 ;
on the whiskers of

MacacuSy 531 ;
on the colour of

the opossum, 534 ;
on the colours

of the sexes of Mus minutusy 534

;

on the colouring of the ocelot, 534

;

on the colours of seals, 535; on
Antilope caamay 536 ;

on the

colours of goats, 536; on sexual

difference of colour in Aides mar-
ginatusy 537 ;

on the mandrill,

539
;
on Macacus ct/nomolguSy 558.

Desmoulins, on the number of species

of man, 174
;
on the musk-deer,

530.

Desor, on the imitation of man by
monkeys, 72.

Despine, P., on criminals destitute of

conscience, 116.

Development, embryonic, of man, 9,

1 1 ;
correlated, 426.

Devil, not believed in by the Fue-
gians, 95.

Devil-crab, 269.

Devonian, fossil insect from the, 289.

Dewlaps, of cattle and antelopes, 531.

Duidemay sexual differences of colour-

ing in the species of, 309.

Diamond-beetles, bright colours of,

294.

Diastema, occurrence of, in man, 35.

Diastylida, proportion of the sexes in,

255.

DicruruSy racket-shaped feathers in,

384 ;
nidihcation of, 453.

—^— macrocercuSy change of plumage

in, 461.

Duielphis oposswny sexual difference

in the colour of, 533.

Differences, comparative, between dif-

ferent species of birds of the same

MX, 470.

Digits, supernumerary, more frequent
in men than in women, 223 ; super-
numerary, inheritance o^* 232 {

supernumerary, early development
of, 237.

Dimorphism in females of water-
beetles, 276 ;

in Neurothemis and
Agriony 291.

Diodorus, on the absence of beard in

the natives of Ceylon, 560.

Dipelicus Cantoriy sexual differences

of, 296.

Diplopoda, prehensile limbs of the

male, 274.

Dipsas cynodoHy sexual difference in

the colour of, 351.

Diptera, 280.

Disease, generated by the contact of

distinct peoples, 183.

Diseases common to man and the

lower animals, 7 ;
difference of

liability to, in different races of

men, 167 ;
new, effects of, upon

savages, 182; sexually limited,

237.

Display, coloration of Lepidoptera

for, 314 ;
of plumage by male

birds, 394, 402.

Distribution, wide, of man, 48 ;
geo-

graphical, as evidence of specific

distinctness in man, 169.

Disuse, effects of, in producing rudi-

mentary organs, 12; and use of

parts, effects of, 32 ;
of parts, in-

fiuence of, on the races of men, 197.

Divorce, freedom of, among the Char-

ruas, 598.

Dixon, E. S., on the pairing of different

species of geese, 415 ;
on the court •

ship of peafowl, 419.

Dobrizhoffer, on the marriage-customs

of the Abipones, 599.

Dobson, Dr., on the Cheiroptera, 218

;

scent-glands of bats, 529; fru-

givorous bats, 534.

Dogs, suffering from Tertian ague, 8 ;

memory of, 74; dreaming, 74;
di^erging when drawing sledges

over thin ice, 75; exercise of reason-

ing faculties by, 78 ;
domestic, pro-

gress of, in moral qualities, 80;
distinct tones uttered by, 84

;

parallelism between his affection for

his master and religious feeling, 96

;

sociability ofthe, 100; sympathyo£

2 T 2
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with a sick cat, 103 ;
sympathy of,

with his master, 108 ;
their posses-

sion of conscience, 103 ;
possible use

of the hair on the fore-legs of the,

151 ;
races of the, 176 ; numerical

proportion ofmale and female births
in, 246; soxnal affection between in-

dividuads of, 524; howling at certain

notes, 569 ;
rolling in carrion, 530.

Dolichocephalic structure, possible

cause of, 56.

Dolphins, nakedness of, 56.

Domestic animals, races of, 176

;

change of breeds of, 596.

Domeatication, influence of, in re-

moving the sterility of hybrids, 172
D’Orbigny, A., on the influence of

dampness and dryness on the colour

of the skin, 193; on the Yuracaras,

582.

Dotterel, 477.

Doubleday, E., on sexual differences

in the wings of butterflies, 277.—, H. on the proportion of the

sexes in the smaller moths, 251;
males of Lasiocampa qttercus and
on the attraction of the Sa-

tumia carpini by the female 252

;

on the proportion of the sexes in

the Lepidoptera, 252 ;
on the tick-

ing of Anobium tesselatum, 306

;

on the structure of Ageronia

feronia, 307 ;
on white butterflies

alighting upon paper, 317.

Douglas, J. W., on the sexual differ-

ences of the Hemxptera^ 281 ;
on the

colours of British Homoptera, 282.

Down, of birds, 390.

Draco, gular appendages of, 355.

Di-agonet, Gemmeons, 336.

Dragon-flies, caudal appendages of

male, 276 ;
relative size of the

sexes of, 279; difference in the

sexes of, 290; want of pugnacity

by the male, 291.

Drake, breeding plumage of the, 393.

Dreams, 74 ;
a possible source of the

belief in spiritual agencies, 94.

Drill, sexual difference of colour in

the, 538.

Dromceus, irroratus, 478.

Dromokea, Saharan species of, 456.

Drongo shrike, 461.

Prongos, racket-shaped feathers in

the tails of, 384, 392.

Dryness, of climate, supposed influence

of, on the colour of the skin, 193.

Dryopithecus, 155.

Duck, harlequin, age of mature plu-

mage in the, 483 1 breeding in im-

mature plumage 484.
—

, long-tailed, preference of male,

for certain females, 420.

, pintail, pairing with a wigeon,

414.

, voice of the, 374
;
pairing with

a shield-drake, 414 ;
immature

plumage of the, 466.—,
wild, sexual differences in the

219 ;
speculum and male charac-

ters of, 236
;
pairing with a pintail

drake, 415.

Ducks, wild, becoming polygamous
under partial domestication, 219;
dogs and cats recognised by, 412.

Dufossd, Dr., sounds produced by fish,

347.

Dugong, nakedness of, 56 ;
tusks of,

502.

Dujardin, on the relative size of the

cerebral ganglia in insects, 54.

Duncan, Dr., on the fertility of early

marriages, 138 ;
comparative health

of married and single, 140.

Dupont, M., on the occurrence of the

supra-condyloid foramen in the

humerus of man, 22.

Durand, J. P., on causes of variation,

30.

Bureau dc la Malle, on the songs of

birds, 86 ;
on the acquisition of an

air by blackbirds, 370.

Dutch, retention of their colour by
the, in South Africa, 193.

Duty, sense of, 97.

Duvaucel, female JJylMtez washing

her young, 70.

Dyaks, pride of, in mere homicide, 1 1 7.

Dynastea, large size of males of, 279.

Dynastini, stridulation of, 303.

Dytiacua, dimorphism of females of,

276 ;
grooved elytra of the female,

276.

£.

Eagle, young Cercopithecus rescued

from, by the troop, 101.—, white-headed, breeding in in-

mature plumage, 484.
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Eagles, goldeo^ new mates found by,

408.

Ear, motion of the, 13; external

shell of the, useless in man, 14;
rudimentary point ofthe, in man, 15.

Ears, more variable in men than
women, 224; piercing and orna>

mentation of the, 575.

Earwigs, parental feeling in, 106.

^chidna^ 156.

Echini, bright colours of some, 260.

Ech^c^ermata, absence of secondary

seEnal characters in, 260.

Echis carinata, 353.

Ecker, figure of the human embryo,

10; on the development of the
!

gyri and sulci of the brain, 204;
|

on the sexual differences in the

pelvis in man, 557 ;
on the pre-

sence of a sagittal crest in Austra-

lians, 558.

Edentata, former wide range of, in

America, 169 ;
absence of secondary

sexual characters in, 218.

Edolius, racket-shaped feathers in,

384.

Edwards. Mr., on the proportion of

the sexes in North American species

of Papilio, 250.

Eels, hermaphroditism of, 162.

Egerton, Sir P., on the use of the

antlers of deer, 510 ;
on the pairing

of red deer, 522 ;
on the bellowing

of stags, 526.

Eggs, hatched by male fishes, 345.

Egret, Indian, sexes and young of, 486.

Egrets, breeding plumage of, 391;

white, 492.

Ehrenberg, on the mane of the male

Hamadryas baboon, 521.

Ekstrom, M., on Ilarelda glacialis,

420.

Elachista rufocinerea, habits of male,

252.

Eland, development of the horns of

the, 234.

Elands, sexual differences of colour in

535
Elaphomyia, sexual differences in, 280.

Elaphrus uliginosus, stridulauon ot;

302.

Eiops, 353.

Eiateridie, proportions of the sexes in,

253.

Elators, lumiijons, 278,

Elephant, 156; rate of increase of

the, 47 ;
nakedness of the, 57 ;

In-

dian, forbearance to his keeper,

104; polygamous habits of the,

218 ;
pugnacity of the male, 501

;

tusks of, 502, 603, 507, 516

,

Indian, mode of fighting of the,

513 ;
male, odour emitt^ by the,

529 ;
attacking white or grey

horses, 540.

Elevation of abode, modifying in-

fluence of, 35.

Elimination of inferior individuals,

137.

Elk, 507; winter change of the, 542.

, Irish, horns of the, 515.

Ellice Islands, beards of the natives,

560, 581.

Elliot, R., on the numerical pro-

portion of the sexes in young rats,

247 ;
on the proportion of the

sexes in sheep, 246.

, D. G., on Pelecanus erythro^

rhynchus, 390.

, Sir W., on the polygamous

habits of the Indian wild boar,

218.

Ellis, on the prevalence of infanticide

in Polynesia, 592.

Elphinstone, Mr., on local differences

of stature among the Hindoos, 31

;

on the difficulty of distinguishing

the native races of India, 167.

Elytra, of the females of Eytiscus,

Acilius, Hydroporus, 276.

EmberizOy characters of young, 464.

miliaria, 464.

sc/woniclus, 412 ;
head-feathers

of the male, 402.

Embryo ofman, 9, 10 ;
of the dog, 10.

Embryos of mammals, resemblance of

the, 25.

Emigration, 137.

Emotions experienced by the lower

animals in common with man, 69

;

manifested by animals, 71.

Emperor moth, 315.

Emulation of singing-bi^, 369.

Emu, sexes and incubation of, 478.

Endurance, estimation of, 118.

Energy, a characteristic of men, 565.

England, numerical propertion of

male and female births in, 242.

j
Engleheart, Mr., on the finding

I uew mates by starlings, 409,
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English, success of, as colonists, 142.

Engravers, short-sighted, 33.

Entomostraca, 268.

Entozoa, difference of colour between

the males and females of some, 260.

Envy, persistence of, 112.

Eocene period, possible divergence of

man during the, 156.

Eolidss, colours of, produced by the

biliary glands, 261.

Epeira nigra^ small size of the male

of, 273
Ephemeras, 274.

Ephemerida;, 290.

Ephippiger vitium, stridulating organs

of, 284, 288.

EpicoUux^ sexual differences of colour-

ing in the species of, 309.

EqvMS hemionu8y winter change of,

542.

Erateina^ coloration of, 315.

Ercolani, Prof., hermaphroditism in

eels, 162.

Erect attitude of man, 51, 52.

ErisJalis, courting of, 280.

Eschricht, on the development of hair

in man, 18 ;
on a lanuginous

moustache in a female foetus, 19;
on the want of definition between
the scalp and the forehead in some
children, 151 ;

on the arrangement
of the hair in the human foetus, 152

;

on the hairiness of the face in the

human foetus ofboth sexes, 602, 603.

Esmeralda^ difference of colour in the

sexes of, 294.

Esox litciuSy 249.— rettcviatuSf 340.

Esquimaux, 64, 133 ;
their belief in

the inheritance of dexterity in

seal-catching, 33 ;
mode of life of,

197.

Estrelda amandavay pugnacity of the

male, 366.

Eubagis^ sexual differences of colour-

ing in the species of, 309.

Euchinu longimanuSf sound produced

by, 304.

Eudromiaa morinellus, 477.
Eulampu jugulariSf colours of the

female, 454.

Euler, on the rate of increase in the

United States, 44.

Ewnwmota tupei^iarUf racket-shaped

feathers in the tail of, 384.

Eu^omena macroura, colours of the

&male, 453.

Euphema splendida, 457.

Euplocamus erythrophthalmus, posses-

sion of spurs by the female, 364.

Europe, ancient inhabitants of, 181.

Europeans, difference of, finim Hin-
doos, 192; hairiness of, probably

due to revemon, 601.

Eur^topodus, sexes of, 479.

Eurygnathus, different proportions of

the head in the sexes of, 276.

Eustephanus, sexual differences 0/ spe-

cies of, 359
;
young of, 487.

Exaggeration of natural characters by
man, 582.

Exogamy, 588, 591.

Expression, resemblances in, between
man and the apes, 150.

Extinction of races, causes of, 181.

Eye, destruction of the, 32
;
change

of position in, 55; obliquity of,

regarded as a beauty by the Chinese
and Japanese, 578.

Eyebrows, elevation of, 13 ;
develop-

ment of long hairs in, 19; in mon-
keys, 151 ;

eradicated in parts of

South America and Africa, 575;
eradication of, by the Indians of

Paraguay, 580.

Eyelashes, eradication of, by the In-

dians of Paraguay, 580.

Eyelids, coloured black, in part of

Africa, 574.

Eyes, pillared, of the male of Chloeon,

274; difference in the colour of,

in the sexes of birds, 425.
Eyton. T. C., observations on the de-

velopment of the horns in the
fallow-deei, 234.

Eyzies, Les, human remains from,
181.

F.

Fabre, M., on the habits of Cerceris,

291.

Facial bones, causes of modification
of the, 55.

Faculties, diversity of, in the same
race of men, 26 ;

inheritance of, 27

;

diversity of, in animals of the same
species, 28; mental, variation of,

in the same species, 66 ; of birds,

410.



WAMXBB. INDEX. 047

Fakirs, Indian, tortures undergone by, I

Fdlco leucoccphalust 484.—— peregrinusy 408, 461,
tinnuncuitu, 408.

Falcon, peregrine, new mate found
by, 408.

Falconer, H., on the mode of lighting
of the Indian elephant, 513; on
canines in a female deer, 514; on
^yomoschus aqmticus, 547.

Fllkland Islands, hoi*ses of, 181.

Faww-deer, different coloured herds
of, 540.

Famines, frequency of, among savages,

46.

Farr, Dr., on the structure of the

uterus, 38 ;
on the effects of pro-

fiigacy, 137 ;
on the influence of

marriage on mortality, 139, 140.

Farrar, F. W., on the origin of lan-

guage, 87 ;
on the crossing or blend-

ing of languages, 91 ;
on the

absence of the idea of God in cer-

tain races of men, 93; on early

marriages of the poor, 138 ;
on the

middle ages, 141.

Fashions, long prevalence of, among
savages, 576, 584.

Faye, Prof,, on the numerical propor-

tion of male and female births in

Norway and Russia, 243
;
on the

'

greater mortality of male children

at and before biith, 243.

Feathers, modified, producing sounds,

377 et seq.y 450 ;
elongated, in

male birds, 383, 403 ;
racket-

shaped, 384; barbless and with

filamentous barbs in certain birds,

385 ;
shedding of margins of, 393.

Feeding, high, probable influence of,

in the pairing of birds of different

species, 415.

Feet, thickening of the skin on the

soles of the, 33; modification of,

.n man, 52.

Felts canadensiSy throat-ruff of, 521.

pardalts and F. mitiSy sexual

differences in the colouring of, 534.

Femaie, behaviour of the. during

courtship, 222.

—— birds, differences of, 470.

Pemalej, presence of rudimentary

male organs in, 162
;

preference

of, for oerUin males, 214
;
pursuit

of, by males, 221; ocenrrenoe
secondary sexual characters in,

225 ; development of male charao
ters by, 227.

Females and males, comparative uum
bers of, 213, 215; comparative mor«
tality of, while young, 216.

Femur and tibia, proportions of, in th«
Aymara Indians, 34.

Fenton, Mr., decrease of Maories,

184 ; infanticide amongst the

Maories, 256.

Ferguson, Mr., on the courtship of

fowls, 417.

Fertility, lessened under changed con-

ditions, 188.

Fertilisation, phenomena of, in plants,

222 * in the lower animals, 222.

Fevers, immunity of Negroes and
Mnlattoes from, 193.

Fiber ztbethtcuSy protective colouring

of it, 542.

Fick, H., effect of conscription for

military service, 134.

Fidelity of savages to one another,

118 ;
importance of, 124.

Field-slaves, difference of, from house *

slaves, 196.

Fijians, burying their old and sick

parents alive, 102; estimation of

the beard among the, 581 ;
admi-

ration of, for a broad occiput,

583.

Fiji Archipelago, population of the,

173.

Islands, beards of the natives,

660,581; mariiage-customs of the,

598.

I -lial affection, partly the result ot

lacural selection, 105.

Filum terminale, 23.

Finch, racket-shaped feathers in the

tail of a, 384.

Finches, spring cliange of colour in,

393 ;
British, females of the, 460.

Fingers, partially coherent, in species

of IfylobateSy 51.

Finlayson, on the Cochin Chinese,

678
Fire, use of, 49, 145, 180.

Fischer, on the pugnacity of the malt

of Lethrus cephaloteSy 300.

Fish, eagerness of male, 221 ;
propor-

tion of the sexes in, 249 ; souudf

produced by, 347,
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Filhcs, kidnejs of, represented by
Corpora WolfHann iu the human
embryo, 11 ;

male, hatching ova

in their mouths, 163; receptacles

for ova possessed by, 208 ;
relative

size of the sexes in, 335 ;
fresh-

water, of the tropics, 343 ;
protec-

tive resemblances in, 344 ;
change

of colour in, 344; nest-building,

345; spawning of, 345; sounds

produced by, 347, 566 ;
continued

growth of, 485.

Flamingo, age of mature plumage,

483.

FlexorpoUicis longus^ similar variation

of, in man, 42.

Flint tools, 145.

Flints, difficulty of chipping into

form, 49.

Floresuga mellivora^ 443.

Florida, Quiacalus major in, 248.

Flounder, coloration of the, 344.

Flower, W. H., on the abductor of

the fifth metatarsal in apes, 42;
on the position of the Seals, 150

;

on the Fithecia monachuSf 201

;

on the thruat-pouch of the male
bustard, 373.

Fly-catchers, colours and nidification

of. 455.

Foetus, human, woolly covering of

the, 19 ;
arrangement of the hair

on, 152.

Food, influence of, upon stature, 31.

Foot, prehensile power of the, re-

tained in some savages, 52
;

pre-

hensile, in the early progenitors of
|

man, 160.

Foramen, supra - condyloid, excep-

tional occurrence of in the humerus
of man, 21, 43 ;

in the early pro-

genitors of man, 160.

Forbes, D., on the Aymara Indians,

34; on local variation of colour

in the Quichuas, 196 ;
on the hair-

lessness of the Aymaras and Qui-

chuas, 561 ; on the long hair of

the Aymaras and Quichuas, 559,

380.

Forel, F., on white young swans,

282.

Formica rufa, size of the cerebral

ganglia in, 54.

Vouils, absence of, connecting man
with the apes, 156.

Fowl, occurrence of spurs in the
female, 227 ;

game, early pugnacity
of, 239 ;

Polish, early development
of cranial peculiarities of, 239;
variations in plumage of, SS5

;
ex-

amples of correlate development

in the, 426 ;
domestic, breeds and

subbreeds of, 460.

Fowls, spangled Hamburgh, 229, 238

;

inheritance of changes of plumage
by, 229

;
sexual peculiarities iu,

transmitted only to the same sox,

230 ;
loss of secondary sexual cha-

racters by male, 231 ;
Polish, origin

of the crest in, 231 ;
period of in-

heritance of characters by, 238

;

cuckoo-, 238 ;
development of the

comb in, 239; numerical propor-

tion of the sexes in, 247 ;
courUhip

of, 417 ;
mongrel, between a black

Spanish cock and different hens,

427 ;
pencilled Hamburgh, differ-

ence of the sexes in, 447 ;
Spanish,

sexual differences of the comb in,

447 ;
spurred, in both sexes, 449.

Fox, W. D., on some half-tamed wild
ducks becoming polygamous, and
on polygamy in the guinea-fowl and
canary-bird, 220 ;

on the proportion

of the sexes in cattle, 247 ;
on the

pugnacity of the peacock, 364
;
on

a nuptial assembly of magpies,

406 ;
on the finding of new mates

by crows, 407 ; on partridges living

in triplets, 409 ;
on the pairing of a

goose with a Chinese gander, 415.

Foxes, wariness of young, in hunting
districts, 80 ;

black, 640.

Fraser, C., on the different colours of

the sexes in a Bjiccies of SquUla,

271.

G., colours of Thecla, 312.

Frere, Hookham, quoting Theognis on
selection in mankind, 29.

Fringilla cannabinaj 394.

ririsj age of mature plumage in,

483.

cyaneOf age of mature plumage
in, 483.

leucophrySy young of, 486.
—

—

spinuSf 415,
tristiSj change of colour in, ia

spring, 393
;
young of, 485.

Fringillids, rssemblance of the Ch
males of distinct species of, 470*
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Frogs, 349
;
male, temporary recep-

|

tacles for ora possessed by, 208;
ready to breed before the females,

212; fighting of, 349
;
vocal organs

of, 350.

Frontal bone, persistence of the suture

in, 39.

Fruits, poisonous, avoided by animals,

66 .

iilj'uegians, 133, 143 ;
difference of sta-

^^re among the, 31
;
power of sight

t the, 33 ;
skill of, in stonc-throw-

49 ;
resistance of the, to their

severe climate, 63, 182; mental

capacity of the, 65 ;
quasi-religious

sentiments of the, 95 ;
resemblance

of, in mental characters, to Euro-

peans, 178; mode of life of the,

197; aversion of, to hair on the

face, 580 ;
said to admire European

women, 582.

Fulgoridai, songs of the, 281.

Fur, whiteness of, in arctic animals,*

in winter, 229.

Fur-bearing animals, acquired saga-

city of, 80.

G.

Gallicrex^ sexual difference in the

colour of the irides in, 425.

- cristatusj pugnacity of male,

360 ;
red caruncle occurring in

the male during the breeding-

season, 389.

Gallinaceae, frequency of polygamous

habits and of sexual differences in

the, 219; love-gestures of, 380;

decomposed feathers in, 385 ;
stripes

of young, 464 ;
comparative sexu.il

differences between the species of,

470, 471
;
plumage of, 472.

Gallinaceous birds, weapons of the

male, 362 ;
racket-shaped feathers

on the heads of, 384.

Gallinula chloropust pugnacity of the

male, 360.

ckstata^ pugnacity of the male,

360.

Gallopcrdix, spurs of, 364 ;
develop-

ment of spurs in the female, 450.

Oailophasisy young of, 468.

Gallui bankivaj 447 ;
neck-hackles of,

392.
—— Stankuif pugnacity of the male,

363.

Galls, 60.

Gallon, Mr., on hereditary genius, 28 >

gregariousness and independence

in animals, 104; on the struggle

between the social and personal

impulses, >125; on the effects of

natural selection on civilised na-

tions, 133 ;
on the sterility of sole

daughter, 135; on the degree of

fertility of people of genius, 136 •

on the early marriages of the poor,

138 ;
on the ancient Greeks, 140

;

on the Middle Ages, 141 ; on the

progress of the United States, 142 ;

on South African notions of beauty,

579.

GammaruSj use of the chela of, 268.

marinusy 270.

Gannets, white only when mature,

492.

Ganoid fishes, 159, 165.

Gaour, horns of the, 505.

Gap between man and the apes, 156.

Gaper, sexes and young of, 486.

Gardn<^r, on an example of rationality

in a Gelasmus, 270.

Garrulus glandarius, 407.

Gartner, on sterility of hybrid plants,

172.

Gasteropoda, 272
;

pulmonif<»rous,

courtship of, 262.

GasterosteuSy 220 ;
nidiheation of,

345.

leiuruSy 331, 340, 345.

trachuruSy 332.

Gastrophoray wings of, brightly co-

loured beneath, 315.

Gauchos, want of humanity among

the, 123.

Gaudry, M., on a fossil monkey, 154.

Gaviay seasonal change of plumage in,

493.

Geese, clanging noise made by, 368

pairing of different species of, 415 '

CaniKla, selection of mates by, 416.

Gegenbaur, C., on the number ol

digits in the Ichthyopterygia, 37

;

cn the hermaphroditism of tho

remote progenitors of the verte-

brata, 161 ;
two types of nipple in

mammals, 162.

GelasimuSy proportions of tne sexes

in a species of, 254 ;
use of the

enlarged chelae of the male, 268

;

pugnacity of males of, 269 ratioaai
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Actions of a, 270; difference cf

colour in the eexes of a species of,

271.

Gemmules, dormant in one sex, 231.

Genius, 28 ;
hereditary, 564.

——, fertility of men and women of,

136
Gcoffroy-Saint-Hilaire, laid., on the

recognition of women by male
quadrumana, 8; on monstrosities,

30 ;
coincidences of arrested devel-

opment with polydactylism, 37

;

on animal-iike anomalies in the

human structure, 40 ;
on the cor-

I'clation of monstrosities, 44; on

the distribution of hair in man and

monkeys, 57 ;
on the caudal ver-

tebrae of monkeys, 58 ;
on cor-

related variability, 60 ; on the

classiHcation of man, 147 ;
on the

long hair on the heads of species of

Semnopithecusy 151 ;
on the hair in

monkeys, 152; on the develop-

ment of horns in female deer, 504

;

and F. Cuvier, on the mandrill,

539 ;
on Hylobates, 558, 559.

Geographical distribution, as evidence

of specific distinctions in man, 169.

Geometisc, brightly coloured beneath,

315.

GeopJiaguSj frontal protuberance of

male, 340, 345; eggs hatched by
the mule, in the mouth or bran-

chial cavity, 345.

Georgia, change of colour in Germans
settled in, 196.

Geotrupes, stridulation of, 303, 304.

Gerbe, M., on the nest-building of

Crcnilabrus 77iassa and C, mtiopSj

345.

Gerland, Dr., on the prevalence of

infanticide, 117, 577, 592
;
on the

extinction of races, 182.

Gervais, P., on the hairiness of the

gorilla, 57 ;
on the mandrill, 538.

Gesture-language, 178.

Ghost-moth, sexual difference of

colour in the, 316.

Gibbs, Sir D., on differences of the

voice in different races of men, 566.

Gibbon, Hoolock, nose of, 150.

Gibbons, voice of, 527.

Gill, Dr., male seals larger than

females, 219 ;
sexual differences in

aeals, 6.‘.5

Giraffe, its mode of using the horns,

508
;
mute, except In the rutting

season, 526.

Girard, M., disputes descent of verti-

brates from Ascidians, 160 ;
colour

of sponges and Ascidians, 261

;

musxy odour of Sphinx, 308.

Giraud-Teulon, on the cause of short

sight, 34.

Glanders, communicable to man from
the lower animals, 7.

Glands, odoriferous, in mammals, 529,
530.

Qlareolay double moult in, 390.

Glomeris limbata^ difference of colour

in the sexes of, 274.

Glow-worm, female, apterous, 208

;

luminosity of the, 277.

Gnats, dances of, 280
;
auditory powers

of, 569.

Gnu, sexual differences in the colour

of the, 536.

Goat, male, wild, falling on his horns,

508 ;
male, odour emitted by, 529

;

male, wild, crest of the, 531

;

Berbura, mane, dewlap, &c., of the

male, 532 ;
Kemas, sexual differ-

ence in the colour of the, 536.

Goats, sexual differences in the horns of,

230
;
horns of, 235, 505 ; mode of

fighting of, 508; domestic, sexual

differences of, late developed, 237

;

beards of, 531.

Goatsucker, Virginian, pairing of the,

366.

Gobies, nidification of 345.

God, want of the idea of, in some races

of men, 93.

Godron, M., on variability, 29 ;
on

difference of stature, 31 ;
on the

want of connexion between climate

and the colour of the skin, 192 ;
on

the odour of the skin, 198
;
on the

colour of infants, 558.

Goldfinch, 371, 394; proportion of

the sexes in the, 248 ;
sexual dif-

ferences of the beak in the, 359

;

courtship of the, 401.——, North American, young of, 485
Gold-fish, 342.

GomphuSf proportions of the sexes in,

254; difference in the sexes of,

290.

Gonepteryx Ehamni^ 312; sexual dif*

ference of colour in, 322
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fioodftir. Prof., on the affinity of the
lanceiet to the ascidians, 159.

Goosander, young of, 467.

Goose, Antarctic, colours of the, 492.

,
Canada, pairing with a Ber-

nicle gander, 414.

, Chinese, knob on the beak of
the, 426.

——,
Egyptian, 364.—

,
Sebastopol, plumage of, 385.

:
,
Snow-, whiteness of the, 492.

-4^, Spur-winged, 364.

Gdfcilla, 561; semi-erect attitude of

n^, 52 ;
mastoid processes of the,

53; direction of the hair on the

arms of the, 151
;
manner of sit-

ting, 151
;
supposed to be a kind of

mandrill, 177
;
polygamy of the 217,

590, 591
;
voice of the, 527

;
cra-

nium of, 558; fighting of male,

562.

Gosse, P. H., on the pugnacity of the

male Humming-bird, 360.

, M., on the inheritance of artifi-

cial modifications of the skull, 603.

Gould, B. A., on variation In the

length of the legs in man, 26

;

measurements of American soldiers,

30, 32 ;
on the proportions of the

body and capacity of the lungs in

different races of men, 167 ;
on the

the inferior vitality of mulattoes,

171.

—»—, J., on migration of swifts, 108

;

on the arrival of male snipes before

the females, 212; on the numerical

proportion of the sexes in birds,

247
;
on Neomorpha Grypus, 359 ;

on the species of Eustephanub^ 359

;

on the Australian musk-duck, 359

;

on the relative size of the sexes in

Briziura lobata and Cincloramphus

cruralxs, 362 ;
on Lobivanellus loba-

ttts, 366 ;
on the h.ibits of Meriura

Albertij 371 ;
on the rarity of song

in brilliant birds, 371; on Selas”

phorus platycercuSy 378 ;
on the

Bower-birds, 381, 406 ;
on the

ornamental plumage of the Hum-
ming-birds, 387

;
on the moulting

of the ptannigan, 392
;
on the dis-

play of plumage by the male Hum-
ming-birds, 394

;
on the shyness of

ndorned male birds, 403; on the

itooration of the bowers of Bower-

bun^ 413; on the decoiation of

their nests by Humming-birds, 413

;

on variation in the genus Oynan^
thtiSf 423; on the colour of the
thighs in a male parakeet, 424 ; on
Uroaticte Benjamint, 442, 443; on
the nidification of the Orioles, 454

;

on obscurely-coloured birds build-

ing concealed nests, 454; on trogons

and kingfishers, 456
;
on Austra-

lian parrots, 458 ; on Australian

pigeons, 458
;
on the moulting of

the ptarmigan, 462
;
on the imma-

ture plumage of birds, 466 et seq.;

on the Australian species of Tumix,
473 ;

on the young ofAtthumspoly-
tmuSf 487 ;

on the colours ofthe bills

of toucans, 491; on the relative

size of the sexes in the marsupials

of Australia, 515; on the colours

of the Marsupials, 533.

Goureaux, on the stridulation of J/m-

tilla europceay 293.

Gout, sexually transmitted, 237.

Graba, on the Pied Havens of the

Feroe Islands, 424 ;
variety of the

Guillemot, 424.

Gradation of secondary sexual cha-

racters in birds, 430.

Grallatores, absence of secondary

sexual characters in, 219; double

moult in some, 390.

Grallinay nidification of, 454.

Grasshoppers, stridulation of the, 286.

Gratiolet, Prof., on the anthropo-

morphous apes, 154
;
on the evo-

lution of the anthropomorphous
apes, 177 ;

on the difference in the

development of the brains of apes

and of man, 203.

Gray, Asa, on the gradation of species

among the Compositfie, 175.

, J. E., on the caudal vertebrae

of monkeys, 68; on the presence

of rudiments of horns in the female

of Cervulus mosebatus^ 504; on the

horns of goats anc* sheep, 505 ;
on

the beard of the ibex, 631 ;
on the

Berbura goat, 533 ;
ou se..’ual dif-

ferences in the coloracioL ofKodents,

534 ;
ornaments of male sloth, 534;

on the colours of the Elands, 535

,

on the bing-sing antelope, 536;
on the colours of gouts, 536 ,

on the

hog-deer, 546.
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^Greatest happiness principle,** 120,

M,
Greeks, ancient, 140.

Green, A. H., on beavers fighting,

500; on the voice of the beaver,

527.

Greenfinch, selected by a female

canary, 415.

Greg, W. R., on the effects of natural

selection on civilised nations, 133 ;

on the early marriages of the

poor, 138 ;
on the Ancient Greeks,

141.

Grenadiers, Prussian, 29.

Greyhounds, numcricjil proportion of

the sexes in, 215, 216 ;
numerical

proportion of male and female

births in, 246, 258.

Grouse, red, monogamous, 219 ;
pug-

nacity of young male, 366 ;
pro-

ducing a sound by scraping their

wings upon the ground, 374 ;
dura-

tion of courtship of, 405 ;
colours

and nidification of, 455.

Gruber, Dr., on the occurrence of

the supra-condyloid foramen in the

humerus of man, 21 ;
on division

of malar bone, 39 ;
stridulation of

locust, 284.

Srus amcricanus, nge of mature plu-

mage in, 483; breeding in im-

mature plumage, 484.

virgOf trachea of, 374.

Gryllus campestris, 284; pugnacity

of male, 289.

domesticus, 284.

Grypusj sexual differences in the beak

in, 359.

Guanacoes, battles of, 500 ;
canine

teeth of, 514.

Ciuanas, strife for women among
the, 562; polyandry among the,

593.

Gnanche skeletons, occuiTence of the

supra-condyloid foramen in the

humerus of, 22.

Guaranys, proportion of men and

women among, 244 ;
colour of new-

born children of the, 557 ;
beards

of the, 561.

Guende, A., on the sexes of Bypcry
ihra, 251.

Quilding, L., on the stridulation of

the llicastidse, 283.

Guillemot, variety of the, 424.

Guinea, sheep of, with males only

homed, 234.

Guinea-fowl, monogamous, 219 ;
occa-

sional polygamy of the, 220

;

markings of the, 429.

Guinea-pigs, inheritance of the effects

of operations by, 603.

Gulls, seasonal change of plumage in,

492 ; white, 492.

Gunther, Dr., on paddle of Ceratodas,

37 ;
on hermaphroditism in Serra*

nus, 162 ;
on male fishes hatching

ova in their mouths, 163, 345 ;
on

mistaking infertile female fishes for

males, 249 ;
on the prehensile

organs ofmale Piagiostomous fishes,

331 ;
spines and brushes on fishes,

331
;
on the pugnacity of the male

salmon and trout, 332; on the

relative size of the sexes in fishes,

335 ,
on sexual differences in fishes,

336 et seq. ; on the genus Callio-

nymuSf 337 ; on a protective re-

semblance of a pipe-fish, 344 ;
on

the genus Solenostomaj 346 ;
on the

coloration of frogs and toads, 349 ;

combat of Testudo elegans^ 351

;

on the sexual differences in the

Ophidia, 351 ;
on differences of the

sexes of lizards, 354 et seq,

Gqnanisa IsiSy ocellated spots of,

*428.

Gypsies, uniformity of, in various

parts of the world, 193,

E.

Habits, bad, facilitated by familiarity,

123 ;
variability of the force of,

125.

Hackcl, £., on the origin of man, 8

;

on rudimentary characters, 11 ; on
death caused by infiammation of

the vermiform appendage, 21 ;
on

the canine teeth in man, 40 ; on
the steps by which mnu became a
biped, 52 ;

on man as a member of

the Catarrhine group, 155 ; on the

position of the Lemuridic, 157 ;
on

the genealogy of the Mammalia,
158 ;

on the lancelet, 159 ;
on the

transparency of pelagic animals,

261 ; on the musical powers ol

women, 573.
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Hagen, H., and Walsh, B. D., on
American Neuroptera, 254.

Hair, derelopment of, in man, 18

;

character of, supposed to be deter-

mined by light and heat, 32 ;
distri-

bution of, in man, 57, 600 ;
possibly

removed for ornamental purposes,

58 ; arrangement and direction of,

151 ; of the early progenitors of
man, 160 ;

different texture of, in

^
distinct races, 167 ; and skin, cor-

^relation of colour of, 197 ;
develop-

\nent of, in mammals, 530 ;
manage-

ment of, among different peoples,

575; great length of, in some
North American tribes, 580 ;

elon-

gation of the, on the human head,

603.

Hairiness, difference of, in the sexes

in man, 559 ;
variation of, in races

of men, 559.

Hairs and excretory pores, numerical

relation of, in sheep, 198.

Hairy family, Siamese, 601.

Halbertsma, Prof., hermaphroditism
in SerranuSj 162.

Hamadryas baboon, turning over

stones, 101 ;
mane of the male, 521.

Hamilton, C., on the cruelty of the

Kaffirs to animals, 118; on the

engrossment of the women by the

Kaffir chiefs, 595.

Hammering, difficdlty of, 49.

Hancock, A,, on the colours of the

nudibranch Mollusca, 261, 264.

Hands, larger at birth, in the chil-

dren of labourers, 33 ;
structure of,

in the quadramana, 50
;
and arms,

freedom of, indirectly correlated

with diminution of canines, 53.

Handwriting, inherited, 88.

Handyside, Dr., supernumerary mam-
mse in men, 37.

Harcourt, E. Vernon, on Fringilla

cannabina 394.

Harelda glacialiSy 420.

Hare, protective colouring of the,

542.

Hares, battles of male, 500.

Harlan, Dr., on the difference be-

tween field- and house-slaves, 196.

Harris, J, M., on the relation of com-

plexion to climate, 195.

, T. W., on the Katy-did locust, .

^3; OB the stridulation of the I

grasshoppers, 286; on (Eccmthut
nimlisy 289; on the colouring of

Lepidoptera, 314 ; on the colouring
of Satumia lo^ 316.

Harting,spur of the Ornithorhynchus,
502.

Hartman, Dr., on the singing oiCicaia
septen^cim^ 282.

Hatred, persistence of, 112.

Haughton, S., on a variation of ths

flexor pollicia hngus in man, 42.

Hawks, feeding orphan nestling, 409.

Hayes, Dr., on the diverging of sledge-

dogs on thin ice, 75.

Haymond, R., on the drumming of tlie

male Tetrao wnhellus^ 375
;
on the

drumming of bird^ 376.

Head, alter^ position of, to suit the

erect attitude of man, 55; hairiness

of, in man, 57 ;
processes of, in

male beetles, 295
;

artiffeial alte

rations of the form of the, 583.

Hearne, on strife for women among
the North American Indians, 361

,

on the North American Indians*

notion of female beauty, 578 ;
re-

peated elopements of a North Ame-
rican woman, 597.

Heart, in the human embryo, 9.

Heat, supposed effects of, 32.

Jlectocotyie, 263.

Iledge-waibler, 473; voung of the,

481.

Heel, small projection of, in the

Aymara Indians, 35.

Hegt, M., on the development of the

spurs in peacocks, 236.

Heliconida*, 308; mimicry of, by

other butterflies, 323.

Heliopathcs, stridulation peculiar to

the male, 305.

Jleliothrix auriculata, young of, 467,

468.

Helix pomatia, example of individual

attachment in, 263.

Hellir*% J., proportions of sexes of

Lepidoptera reared by, 253.

Helmholtz, on pleasure derived from

harmonies, 92 ;
on the vibration of

the auditory hairs of Crustacea,

568; the physiology of harmony,
659.

Hemiptera, 281.

Hemitragus^ beardless in both attieBi

531
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Hemsbach, M. you, on medial mamma
> in man, 87.

Hepburn, Mr., on the autumn eong of

the water*onzel, 370.

Hepialus humuli^ sexual dififercnce of

colour in the, 316.

ilerba, poisonous, avoided br animals,

66 .

Hermaphroditism of embryos, 161.

Iferodias hubulcuSj vernal moult of,

393.

Heron, Sir R., on the habits of pea-

fowl, 418, 419, 443.

love-gestures of a, 380
Herons, decomposed feathers in, 385

;

breeding plumage of, 391, 392

;

young of the, 481 ;
sometimes

dimorphic, 484 ;
continued growth

of crest and plumes in the males of

some, 485 ;
change of colour in

some, 494.

Hesperomys cognatusj 568.

ffetcdrina, proportion of the sexes in,

254; difference in the sexes of,

290.

Heterocerus, stridulation of, 302.

Hewitt, Mr., on a game-cock killing

a kite, 363 ;
on the recognition of

dogs and cats by ducks, 412 ;
on

the pairing of a wild duck with a

pintail drake, 415; on the court-

ship of fowls, 417 ;
on the coupling

of pheasants with common hens,

420.

Hilgendorf, sounds produced by crus-

taceans, 274.

Hindoo, his horror of breaking his

caste, 122, 124.

Hindoos, local difference of stature

among, 31 ;
difference of, from

Europeans, 192 ;
colour of the

beard in, 558.

JiipparchioL Jantra, 319; instability

of the ocellated spots of, 428.

Jlippocamjpias, development of, 163;

marsupial receptacles of the male,

346.

minor, 202.

Hippopotamus, nakedness of, 56.

Hips, proportions of, in soldiers and

sailors, 32.

Hodgson, S., on the sense of duty, 97.

Hoffberg, on the horns of the rein-

deer, 503; on sexual preferences

shewn by reindeer^ 525. [

Hoffman, Prof., protective ooloun
281 ;

fighting of frogs, 350.

Hog-deer, 546
Hog, wart-, 519 ;

river-, 520.

Holland, Sir H., on the effects of neu
diseases, 182.

Homologous structures, correlated

variation of, 43.

Homoptera, 281 ;
stridulation of the,

and Orthoptera, discussed, 288.

Honduras, Quiscalw major in, 248.

Honey-buzzai’d of India, variation in

the crest of, 424.

Honey-suckers, moulting of the, 392
Australian, nidification of, 454.

Honour, law of, 121.

Hooker, Dr., forbearance of elephant

to his keeper, 104 ;
on the colour

of the beard in man, 558.

Hookham, Mr., on mental concepts ia

animals, 83.

Hoolock Gibbon, nose of, 150.

Hoopoe, 371; sounds produced by the

male, 376.

Hoplopterus armatus, wing-spurs of,

366.

Hornbill, African, inflation of the

neck-wattle of the male during
courtship, 383.

Hornbills, sexual difference in the

colour of the eyes in, 425
;

nidlti-

cation and incubation of, 454.

Horne, C., on the rejection of a

brightly-coloured locust by lizards

and birds, 289.

Horns, sexual differences of, in sheep

and goats, 230 ;
loss of, in female

merino sheep, 231
;

development
of, in deer, 233; development of,

in antelopes, 234; from the head
and thorax, in male beetles, 297 ;

of deer, 503, 506, 515
;
and canine

teeth, inverse development of,

514.

Horse, fossil, extinction of the, in

South America, 191
;
polygamous,

217 ;
canine teeth of male, 502

;

winter change of colour, 542.

Hoi-ses, rapid increase of, in South
America, 47 ;

diminution of canine

teeth in, 53; dreaming, 74; of

the Falkland Islands and Pam-
pas, 181 ;

numerical proportion of

the sexes in, 215, 216; lighter ic

winter in Siberia, 229 ;
sexual
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preferiinoes in, 524; pairing pre-
ferentlj with those of the same
colour, 540

;
numerical proportion

of male and female births in, 245

;

formerly striped, 547.

Hottentot women, peculiarities of,174.

Hottentots, lice of, 170 ; readily be^

tome musicians, 570; notions of
female beauty of the, 578; com-
pression of nose by, 583.

plough, Dr. S., men’s temperature
Wore variable than women’s, 224

;

llj-oportion of sexes in man, 243.

House^slaves, difference of, from field-

slaves, 196.

Houzeau, on the baying of the dog,

75 ;
on reason in dogs, 76 ;

birds

killed by ,>degraph wires, 80 ;
on

the cries of domestic fowls and
parrots, 85, 87 ;

animals feel no
pity, 102 ;

suicide in the Aleutian

islands, 117.

Howorth, H. H., extinction of savages,

183.

Huber, P., on ants playing together,

69 ;
on memory in ants, 74 ;

on the

intercommunication of ants, 89 ;
on

the recognition of each other by
ants after separation, 292.

Hue, on Chinese opinions of the ap-

pearance of Europeans, 578.

Huia, the, of New Zealand, 208.

Human, man classed alone in a, king-

dom, 147.

sacrifices, 96.

Humanity, unknown among some

savages, 118 ;
deficiency of, among

savages, 123,

Humboldt, A. von, on the rationality

of mules, 78 ;
on a parrot preserv-

ing the language of a lost tribe,

181 ;
on the cosmetic arts of

savages, 574 ;
on the exaggeration

of natural characters by man, 582

;

on the red painting of American

Indians, 583.

Hume, D., on sympathetic feelings,

109.

Humming-bird, racket-shaped feathers

in the tail of a, 384; display of

plumage by the male, 394.

Humming-birds, ornament their nests,

92, 413; polygamous, 219; pro-

portion of the sexes in, 248, 488 ;

sexual ditlerences in, 369, 442 5

pugnacity of mole, 360; modified
primaries of male, 378

; coloration

of the sexes of, 387
;
display by, 443

nidification of the, 453
;
colours of

female, 453
;
young of, 487.

Humphreys, H. N., on the habits of

the stickle-back, 220, 332.

Hunger, instinct of, 112.

Huns, ancient, flattening of the nose

by the, 583.

Hunter, J., on the number of specie**

of man, 174 ; on secondary sexual

characters, 207 ;
on the general

behaviour of female animals during

courtship, 222 ;
on the muscles ot

the larynx in song-birds, 371
;
on

the curled frontal hair of the bull,

531 ;
on the rejection of an ass by

a female zebra, 540.

Hunter, W. W., on the recent rapid

increase of the Santali, 45 ;
on the

Santali, 192.

Huss, Dr. Max, on mammary glands,

162.

Hussey, Mr., on a partridge distin-

guishing persons, 412.

Hutchinson, Col., example of reason-

ing in a retriever, 78.

Hutton, Capt., on the male wild goat

falling on his horns, 507.

Huxley, T. H., on the structural

agreement of man with the apes,

2 ;
on the agreement of the brain

in man with that of lower animals,

6 ;
on the adult age of the orang,

8
;
on the embryonic development

of man, 9 ;
on the origin of man,

3, 11
;
on variation in the skulls of

the natives of Australia, 26; on

the abductor of the fifth meta-

tarsal in apes, 42
;
on the nature

of the reasoning power, 77
;
on the

position of man, 150; on the sub-

orders of primates, 152; on the

Lemuridse, 157
;
on the Dinosauria,

158 ;
on the amphibian affinities of

the Ichthyosaurians, 159 ; on vari-

ability of the skull in certain races

of man, 174; on the races of man,

176; supplement on the brain, I'J'J

Hybrid birds, production of, 414.

Hydrophobia communicable between

man and the lower animals, 7.

Hydroporus, dimorphism of femaloa

of, 276.
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Hyelaplwu porcvnva^ 546.

llygrogonus, 845.

Ilyhf singing species of, 350.

HykiiateSy absence ofthe thumb in, 51

;

upright progression of some species

of, 52; maternal affection in a,

70; direction of the hair on the

arms of species of, 151 ;
females of,

less hairy below than males, 558.
— agilis, 51 ;

hair on the aims of,

151 ;
musical voice of the, 527

;

superciliary ridge of, 558 ;
voice of,

567.— hoolockf sexual difference of

colour in, 537.
— n . - /ar, 51 ;

hair on the arms of,

151.

leuciscuSf 51 ;
song of, 568.— syndactylus, 51 ;

laryngeal sac

of, 527.

JJylophila prasiiiana, 308.

Hymenoptera, 291; large size of the

cerebral ganglia in, 54; classiiica>

tion of, 148; sexual differences in

the wings of, 277 ;
aculeate, rela-

tive size of the sexes of, 279.

Hymenopteron, parasitic, with a

sedentary male, 221.

JlyomoschvLS aqiuLticus^ 547.

Hyperythra, proportion of the sexes

in, 251.

Jlypogymna dispar^ sexual difference

of colour in, 316.

IJypopyra^ QoioTStioii of, 315.

L

Ibex, male, falling on his horns, 508

;

beard of the, ^1.
Ibis, white, change of colour of

naked skin in, during the breeding

season, 389 ;
scarlet, young of the,

481.— tantalus, age of mature plumage
in, 483 ;

breeding in immature
plumage, 484.

Ibises, decomposed feathers in, 385;
white, 492 ;

and black, 493.

Ichnenmonidai, difference of the sexes

in, 292.

Ichthyopterygia, 37.

ichthyosaurians, 159.

Idiots, . microcephalous, their charac-

ters and habits, 35 ;
hairiness and

siiimaJ nature of their actions, 36

;

I
microcephalous, imitative facuUiei

of, 87.

Iguana tuberculata, 354.
Iguanas, 354.

Illegitimate and legitimate children,

proportion of the sexes in, 244.

Imagination, existence of, in animals,

74.

Imitation, 68 ;
of man by monkeys,

72 ;
tendency to, in monkeys, micro-

cephalous idiots and savages, 87 ;

inilucnce of, 129.

Immature plumage of birds, 463, 466.

Implacentata, 157.

Implements, employed by monkeys,

81 ;
fashioning '

of, peculiar to

man, 82.

Impregnation, period of, influence of,

upon sex, 245.

Improvement, progressive, man alone

supposed to be capable of, 79.

Incisor teeth, knocked out or filed by
some savages, 575.

Increase, rate of, 44 ;
necessity of

checks in, 47.

Indecency, hatred of, a modern virtue,

119.

India, di^culty of distinguishing the

native races of, 167 ;
Cyjirinidaj

of, 343; colour of the beard in

races of men of, 558.

Indian, North American, honoured

for scalping a man of another tribe,

117.

Individuality, in animals, 83.

Indopicus carlotta, colours of the

sexes of, 458.

Infanticide, prevalence of, 46, 117,

256 ;
supposed cause of, 577

;
y»re-

valence and causes of, 591 et seq.

Inferiority, supposed physical, of

man, 64.

Inflammation of the bowels, occur*

rence of, in Cehus Azarce, 7.

Inheritance, 27 ; of long and short

sight, 33 ;
of effects of use of vocal

an^ mental organs, 88 ;
of moral

tendencies, 123, 126 ;
laws of,

227; sexual, 232; sexually limi-

ted, 444.

Inquisition, influence of the, 141.

Insanity, hereditary, 28.

Insect, fossil, from the Devonian, 289.

Insectivora, 534 ;
absence ofsecondary

sexual characters in, 218.



tNDBX JfiADOir 657

lileots, telative size of the cerebral

ganglia in, 54; male, appearance
of, before the females, 212

;
pursuit

of female, by the males, 221
;
period

of development of sezua' “haraeters
in, 236; secondary Mxual cha-
racters of, 274; stridulation, 566.

Insessores, vocal organs of, 370.
Instep, depth of, in soldiers and

sailors, 32.

Iniltinct and intelligence, 67.

^ migratory, vanquishing the
maternal, 107*, 113.

Instinctive actions, the result of in-

heritance, 105.

impulses, difference of the force

of, 110, 111; and moral impulses,

alliance of, 110.

Instincts, 66 ;
complex origin of,

through natural selection, 67

;

possible origin of some, 67; ac-

quired, of domestic animals, 104

;

variability of the force of, 107

;

difference of force between the

social and other. 111, 126 ;
utilised

for new purposes, 571.

Instrumental music of birds, 375, 378.

Intellect, influence of, in natural

selection in civilised society, 136.

Intellectual faculties, their influence

on natural selection in man, 127 ;

probably perfected through natural

selection, 128.

Intelligence, Mr. H. Spencer on the

dawn of, 67.

Intemperance, no reproach among
savages, 119; its destructiveness,

137.

Intoxication in monkeys, 7.

Jphias glaacippe, 313.

Iris, sexual difference m the coionr of

the, in birds, 383, 425.

Ischio-pubic muscle, 41.

Ithaqinis cruentuSf number of spurs

in, 364.

Tulus, tarsal suckers of the males of,

274

J.

Jackals learning from dogs to bark,

73.

Jack-snipe, coloration of the, 491

Jacquinot, on the number of species

of man, 174.

Jaeger, Dr
,
length of bones increased

fkom carrying weights, 32 ; on the
difficulty of approaching herds
wild animals, 100 ; male Silver*

pheasant, rejected when his plu-
mage was spoilt, 419.

Jaguars, black, 539.

Janson, E. W., on the proportions

the sexes in Tomicus viilosuSf 253

,

on stridulant beetles, 302.

Japan, encouragement of licentious-

ness in, 46.

Japanese, general beardlessness of the,

560 ;
aversion of the, to whiskers,

581.

Jardine, Sir W., on the Argus phea-
sant, 384, 403.

Jarrold, Dr., on modifications of the
skull induced by unnatural position,

56.

Jarves, Mr., on infanticide in the

Sandwich Islands, 257.

Javans, relative height of the sexes

of, 559
;
notions of female beauty,

580.

Jaw, influence of the muscles of the,

upon the physiognomy of the apes,

54.

Jaws, smaller proportionately to the

extremities, 33; influence of food

upon the size of, 33; diminution

of, in man, 53; in men, reduced

by correlation, 562,

Jay, young of the, 481 ;
Canada,

young of the, 481.

Jays, new mates found by, 407 ;
dis-

tinguishing persons, 412.

Jeffreys, J. Gwyn, on the fonii of the

shell in the sexes of the Gastero-

poda, 262 ;
on the influence of light

upon the colours of shells, 263.

Jelly-fish, bright colours of some,

260.

Jenner, Dr., on the voice of the rook,

375 ;
on the finding of new mates by

magpies, 407 ;
on retardation of the

generative functions in birds, 409.

Jenyns, L., on the desertion of their

young by swallows, 108 ;
on m.ale

birds singing after the proper

season, 409.

Jerdon, Dr., on birds dreaming, 74;

on the pugnacity of the male bul-

bul, 360 ;
on the pngnacity of the

male Ortygomia gularis, 363; on

the spurs of Galloperdix, 364 ; oft

2 u
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the habits of LcKrivcmellHS^ 366 ; on
the spoonbill, 374; on the dram-
ming of the Kaiij-pheasant, 376

;

on £idian bastards, 378; on Otis

hengcUmsUf 381; on the ear-tnfbs

of Syphaotidcs aur^us^ 384 ; on the
j

doable moults of certain birds, 381 ; ,

on the moulting of the honej- ^

suckers, 392; on the moulting of

bustard!^ plovers, and drongos, 393

;

on the spring change of colour in

some finches, 393; on display in

male birds, 394 ; on the display of

the under-tail coverts by the male
bulbul, 402 ;

on the Indian honey-

buzzard, 424 ;
on sexual difierenccs

in the colour of the eyes of horn-

bills, 425
;
on the markings of the

Tragopan pheasant, 128; on the

nidification of the Orioles, 453 ;
ou

the nidification of the hornbills,

454 ;
on the Sultan yellow-tit, 458

;

on PakBomisJavanicuSf 461 ;
on the

immature plumage of birds, 465

ef ssq.

;

on representative species of

birds, 468 ;
on the habits of Turnix^

476 ;
on the continued increase of

beauty of the peacock, 485; on

coloration in the genus PcUwomis,

494.

Jevons, W. S., ou the migrations oi

man, 47.

Jews, ancient use of flint tools by the,

145 ;
uniformity of, in various

parts of the world, 193
;
numerical

proportion of male and female

Urths among the, 243; ancient,

tattooing practised by, 574.

Johnstone, Lieut., on the Indian ele-

phant, 218.

Jollofs, fine appearance of the, 587.

Jones, Albert, proportion of sexes of

Lepidoptera, res^ by, 253.

Juan Fernandez, humming-birds of,

487.

JuiumiOf sexual differences of colour-

ing in species of, 310.

Jupiter, comparison with Assyrian

effigies, 581.

X.

Xaffir skoil, occurrence of the dia-

stema in a, 40.

Kaffirs, their cruelty to animals, 1 18

;

lice of the, 170; colour of the,

579; engrossment of the hand-
somest women by the chiefs of th^
595 ;

marriage-customs of the, 598.

Kalij-pheasant, drumming of the

male, 375
;
young of, 468.

KaUma^ resemblance of, to a withered
leaf, 311.

Kalmucks, general beardlessness of,

560; aversion of, to hairs on the
face, 581 ;

marriage-customs of

the, 598.

Kangaroo, great red, sexual difference

in the colour of, 533.

Ivant, Imm., on duty, 97 ;
on self-

restraint, 110; on the number of

species of man, 174.

Katy-did, stridiilation of the, 283.

Keen, Dr., on the mental powers of

sn^es, 352.

Keller, Dr., on the difficulty of

fashioning stone implements, 49.

Kent, W. S., elongation of doi*sal fin

of Callionymus lyra, 336 ;
court-

ship of Labrwmixtus^ 341 ;
colours

and courtship of Cantkarus lineatusy

341.

Kestrels, new mates found by, 408.
Kidney, one, doing double work in

disease, 32.

King, W. R., on the vocal organs of

Tetrao cupidoy 371 ;
on the drum-

ming of grouse, 376 ;
on the rein-

deer, 503; on the attraction of

male deer by the voice of the

female, 526.

King and Fitzroy, on the man'iage-
customs of the Fuegians, 599.

King-crows, nidification of, 453.

Kingfisher, 371; racket-shaped feathers

in the tail of a, 384.

Kingfishers, colours and nidification

of the, 455, 457, 459; immature
plumage of the, 467, 408

;
young

of the, 481.

King Lory, 457 ; immature plumage
of the, 467.

Kingsley, 0., on the sounds produced
by Umbrinoy 347.

Kirby and Spence, on sexual differ-

ences in the length of the snout ic

Curcnlionidse, 208; on the court-
ship of insects, 221 ; on the elytra
of Dyiisewy 276; on pecnliaritiet

in the legs of male insects, 276;
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on the relative size of the sexes in

insects, 279 ;
on the Fulgoridse,

281 ; on the habits of TermiUz^
291 ; on difference of colour in the
sexes of beetles, 294 ; on the horns
of the male lamellicorn beetles,

297 ;
on hornlike processes in male

Curculionidae, 299
;

on the pug-
nacity of the male stag-beetle, 299.

killed by a game-cock, 363.
Ivn^t, retention of winter plumage by
t^, 391

Knox, R., on the semilunar fold, 17 ;

on the occurrence of the supra-
condyloid foramen in the humerus
of man, 21 ;

on the features of the

young Memnon, 168.

Koala, length of the ccBcum in, 20.

Kobus elUpsiprymnus, proportion of

the sexes in, 247.

Kolreuter, on the sterility of hybrid
plants, 172.

Koodoo, development of the horns of

the, 234
;
markings of the, 543.

Koppen, F. T., on the migrator}' lo-

cust, 283.

Kordofan, protuberances artificially

produced by natives of, 574.

Koraks, marriage customs of, 598.

Korte, on the proportion of sexes in

locusts, 254 ;
Russian locusts, 283.

Kovalevsky, A,, on the affinity of

the Ascidia to the Vertebrata, 159,

160.—,
W., on the pugnacity of the

male capercailzie, 303 ;
on the

pairing of the capercailzie, 367.

Krause, on a convoluted body at the

extremity of the tail in a Macacus

and a cat, 23.

Kupffer, Prof., on the affinity of the

Ascidia to the Vertebrata, 100.

L.

Lahulocera Darwinii, prehensile organs

of the male, 260

Lahrus^ splendid colours of the species

of, 342.
——— mixtuSf sexual differences in,

337, 341.

—^pavOf 342.

Lacertilia, sexual differences cf, 354.

|«afresnave, M, de, on birds of para-

diM. 385.

Lamarck, on the origin of man, 8.

Lamellibranchiata, 262.

Lamellicorn beetles, hom-like pro*

cesses from the head and thorax of^

295, 298 ;
influence of sexual selec-

tion on, 301.

Lamellicornia, stridnlation of, 303.

Lamont, Mr., on the tusks of the
walrus, 502; on the use of its

tusks by the walrus, 513 ;
on the

bladder-nose seal, 528.

Lampornis porphyrurus, colours of

the female, 454.

Lampyridse, distasteful to mammals,
277.

Lancelet, 159, 165.

Landois, H., gnats attracted by sound,

280 ; on the production of sound
by the Cicadae, 281 ;

on the stridu-

lating organ of the crickets, 284
;

on Decticus, 285 ;
on the stridula-

ting organs of the Acridiidse, 286 ;

stridulating apparatus in Orthoj)-

tera, 288
;

sounds produced by

Atropus, 291
;
on the stridulation

of Necropho^uSj 302 ;
on the stridu-

lant organ of Cerambyx heroSy 303 ;

on the stridulant organ of Oeo-

trupeSy 303 ;
on the stridulating

organs in the Coleoptera, 304; on

the ticking of Anohtnmy 306.

Landor, Dr., on remorse for not obey
ing tribal custom, 114.

Language an art, 86 ;
articulate, ongix

of, 86 ;
relation of the progress of,

to the development of the brain,

87 ;
effects of inheritance in pro-

duction of, 88 ;
complex structure

of, among barbarous nations, 91*

natural selection in, 91 ;
gesture,

178 ;
primeval, 180; of a lost tribe

preserved by a parrot, 181.

Languages, presence of rudiments in,

90 ;
classification of, 90 ;

variability

of, 90 ;
crossing or blending of, 90

;

complexity of, no test of perfection

or proof of special ('rcation, 92 ;
re*

semblance of, evidence of commu*
nity of origin, 148.

and species, identity of evidence

of their gradual development 90.

Laniusy 462; characters of yonng,

464.
• ruf^ anonudotu young efi

482.

2 u 2
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LaakesUr, E. R., on comparative lon-

gevity, 133, 136 ;
on the destruc-

tive ^ecti of intemperance, 137.

Lanugo, of the human ibatus, 19,

600.

Lapponian language, highly artificial,

91.

Lark, proportion of the sexes in the,

248
;
female, singing of the, 370.

Larks, attracted by a mirror, 413.

Lartet, £., comparison of cranial ca-

pacities of skulls of recent and

tertiary mammals, 55 ;
on the size

of the brain in mammals, 81; on

DryopitheevLSt 155 ;
on pre-historic

flutes, 570.

Lams, seasonal change of plumage in,

492.

Larva, luminous, of a Brazilian beetle,

278.

Larynx, muscles of the, in song-birds,

371.

Lasiocampa quercus^ attraction of

males by the female, 252 ;
sexual

difference of colour in, 316.

Latham, R. G., on the migrations of

man, 48.

Latooka, perforation of the lower lip

by the women of, 576.

Laurillard, on the abnormal division

of the malar bone in man, 39.

Lawrence, W., on the superiority of

savages to Europeans in power of

sight, 33 ;
on the colour of negro

infants, 558 ;
on the fondness of

savages for ornaments, 578 ;
on

beardless races, 581 ;
on the beauty

of the English aristocracy, 586.

Layard, E. L., on an instance of ra-

tionality in a cobra, 352; on the

pugnacity of Gallus Stanlcyi, 363.

Laycock, Dr., on vital periodicity, 8 ;

theioid nature of idiots, 36.

Leaves, autumn, tints useless, 262.

Lecky, Mr., on the sense of duty, 97 ;

on suicide, 117 ;
on the practice of

celibacy, 119; his view of the

crimes of savages, 119 ;
on the

gradual rise of morality, 125.

Leconte, J. L., on the stridulant orgfan

in the Coprini and Dynastini, 303.

Lee H., on the numerical proportion

of the sexes in the trout, 249.

Legi calf of the, artiBcially modiBed,

§74.

I

I

Legitimate ani illegitimate children,

proportion cf the sexes in, 244.

Legs, variation of the length of the. in

man, 26; proportions of, in sol-

diers and sailors, 32; front, atio-

phied in some male butterOies, 277 ;

pecnliai'ities of, in male insects, 277.

Leguay, on the occurrence of the

supra-condyloid foramen in the

humerus of man, 22.
** Lek ” of the black-cock and caper-

cailzie, 405.

Lemoine, Albert, on the origin of lan-

guage, 87.

Lemur macaco^ sexual difierence of

colour in, 537.

Lemuridac, 152; ears of the, 15;
variability of the muscles in tl.c,

41
;
position and derivation of the,

157 ;
their origin, 165.

Lemurs, uterus in the, 38.

Lenguas, disfigurement of the ears of

the, 575.

Leopards, black, 539.

Lepidoptera, 307 ;
numerical propor-

tions of the sexes in the, 250;
colouring of, 308 ;

ocellated spots

of, 427.

Lepidosiren, 159, 165.

Leptalides, mimicry of, 325.

Leptorhynchus angustatus, pugnacity
of male, 299.

Leptura iestaceay difference of colour

in the sexes of, 294.

Leroy, on the wariness of young foxes

in hunting-districts, 80; on the

desertion of their young by swal-

lows, 108.

Leslie, D.. marriage customs of Kaflirs,

598.

Lesse, valley of the, 22.

Lesson, on the birds of paradise, 219,

403 ; on the sea-elephant, 528.

Lessona,M., observations on SerrMus,
162.

Leihrus cephaloteSj pugnacity of the

males of, 297, 300.

Leuckart, R., on the vesicula prosta-

tica, 24; on the infiueuce of the

age of parents on the sex of oil-

spring, 245.

Levator claviculas muscle, 42.

LVjellula depressa^ colour of the mule,

290.

Libel Inlidft, relative size of the scxrif
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of, 279 ;
difierence in the sexes of,

290.

Lice of domestic animals and man,

Liccntionsness, a check npon popnla-
tion, 46 ;

prevalence of, among
savages, 119.

I ichtenstein, on Chera progne^ 419.
LifO) inheritance at corresponding

periods of, 228, 232.

Ll^ht, effects on complexion, 32 ;
in-

fltience of, upon the colours of
shells, 263.

Lilford, Lord, the ruflf attracted by
bright objects, 413.

Limosa lapponica^ 478.

Linaria, 462.

montana^ 248.

Lindsay, Dr. W. L., diseases commu-
nicated from animals to man, 7

;

madness in animals, 79 ;
the dog

considers his master his God, 96.

Linnaius, views of, as to the position

of man, 149.

Linnet, numerical proportion of the

sexes in the, 248 ;
crimson fore-

head and breast of the, 394
;
court-

ship of the, 401.

Lion, polygamous, 218
;
mane of the,

defensive, 521
;
roaring of the, 526.

Lions, stripes of young, 464.

Lips, piercing of the, by savages, 575.

Lithabius^ prehensile appendages of

the female, 274.

Lithosia, coloration in, 314.

Littorim littorca^ 262.

Livingstone, Dr., manner of sitting of

gorilla, 151
;

on the influence of

dampness and dryness on the colour

of the skin, 193
;
on the liability

of negroes to tropical fevers after

residence in a cold climate, 194;

on the spur-winged goose, 364 ;
on

weaver-birds, 376 ;
on an Africiin

night-jar, 384, 403
;
on the battle-

scars of South African male mam-

mals, 500 ;
on the removal of the

upper incisors by the Batokas, 575;

on the perforation of the upper lip

by the Makalolo, 576; on the

Banyai, 579.

Livonia, numerical proportion of male

and female births in, 215, 243.

Lizards, relative size of the^ sexes

of, 354
;
gular pouches pf, 354.

Lloyd, L., on the polyganty of the
capercailzie and bustard, 219 ; on
the numerical proportion of the
sexes m the capercailzie and black-

cock, 248 ; on the salmon, 333

;

on the colours of the sea-scorpion,

337; on the pugnacity of male
grouse, 864; on the capercailzie

and black-cock, 396, 370; on the

oall of the capercailzie, .375 ; on
assemblages of grouse and snipes,

405; on the pairing of a shield-

drake with a common duck, 414

;

on the battles of seals, 500 ;
on the

elk, 607.

LobivanelluSj wing-spurs in, 366.

Local influences, effect of, upon sta-

ture, 31.

Lockwood, Mr., on the development

of Hippocampus^ 163.

^
Rev. S., musical mouse, 568.

Locust, bright-coloured, rejected by

lizards and birds, 289.

, migratory, 283; selection by

female, 283.

Locusts, proportion of sexes in, 254

;

stridulation of, 284.

Locustids, stridulation of the, 282,

284 ;
descent of the, 285.

Longicorn beetles, difference of the

sexes of, in colour, 294 ;
stridula-

tion of, 303.

Lonsdale, Mr., on an example of per

soiial attachment in Helix poimtia^

263.

Lophobranchii, marsupial receptacles

of the males, 34G.

LophophoruSf habits of, 420.

Lophorina atra, sexual difference in

coloration of, 491.

Lophomis omatus, 387

Lord, J. K., on Salmo lycaodotiy 333.

Lory, King, 457 ;
immature plumage

of the, 467.

Love-antics and dances of birds, 880.

Lowme, B. T., on Jfwsca vomitoriOn

54, 280.

Zoxia, characters of young of, 464.

Lubbock, Sir J., on the antiquity of

man, 2 ;
on the origin of man, 3

;

on the mental capacity of savages,

65 ;
on the origin of implements,

82 ;
on the simplification of lan-

guages, 92 ;
on the a) sence of the

idea of God among ceitniu nic?e Qt
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ne^ 94; on the origin of the
belief in spiritual agencies, 95,
on superstitions, 96 ;

on the sense

of duty, 97 ;
on the practice of

burying the old and sick among
the Fijians, 102 ;

on the im-

morality of savages, 119 ;
on Mr.

Wallace’s claim to the origination

of the idea of natural selection,

49 ;
on the absence of remorse

among savages, 131 ; on the former

barbarism of civilised nations, 143

;

on improvements in the arts among
savages, 144; on resemblances of

the mental charactei’s in different

races of men, 178; on the arts

practised by savages, 179; on the

power of counting in primeval man,

180; on the prehensile organs of
‘ the male Labidocera Darwinti, 266

;

on Chloeon, 274; on Smynthurus
luteus^ 279 ;

finding of new mates

by jays, 407 ;
on strife for women

among the North American Indians,

561 ;
on music, 570; on the orna-

mental practices of savages, 674

;

on the estimation of the beai’d

among the Anglo-Saxons, 581

;

on artiiioial deformation of the

skull, 583 ;
on communal mar-

riages,” 587, 588; on exogamy,

589, 592 ;
on the Veddahs, 591

;

on polyandiy, 593.

wiucanids, variability of the mandibles

in the male, 300.

LucanuSj large size of males of, 278.

cervus, numerical proportion

of sexes of, 253 ;
weapons of the

male, 299.

clapkusy use of mandibles of,

300 ;
large jaws of male, 275.

Lucas, Prosper, on pigeons, 418; on

sexual preference in horses and

bulls, 52.5.

Lunar periods, 8, 164.

Lund, I>r., on skulls found in Bra-

zilian caves, 168

Lungs, enlargement of, in the Qui-

chua and Aymara Indians, 34;

a modified swim-bladder, 161 ;

different capacity of in races of

man, 167.

Luminosity in insects, 277.

Lnsebka, Prof., on the termination of

the coccyx, 23

Luxury, expectation of life uain«

duenced by, 136.

Lycerna^ sexual differences of colour-

ing in species of, 310.

Lyell, Sir C., on the antiquity of

man, 2 ;
on the origin of man,

3; on the parallelism of the de-

velopment of species and languages,

90 ;
on the extinction of lan-

guages, 90; on tne Inquisition,

141
;
on the fossil remains of ver>

tebrata, 157; on the fertility of

mulattoes, 171.

Lynx, Canadian, throat-ruff of the,

521.

Lyre-bird, assemblies of, 406.

M.

ifococus, ears of, 15 ;
convoluted

body in the extremity of the tail

of, 23
;
variability of the tail in

species of, 58 ;
whiskers of species

of, 531.

hrunneuSy 59.

cynomolguSf superciliary ridge

of, 558
;

beard and whiskers of,

becoming white with age, 559.

ecaudatusy 60.

lasiotusj facial spots of, 550. •

radiatus, 151.

rhesus, sexual difference in the

colour of, 539, 550.

Macalister, Prof., on variations of

the palmaris aocessonus muscle,

27 ;
on muscular abnormalities in

man, 42, 43
;
on the greater vai la-

bility of the muscles in men than

in women, 223.

Macaws, Mi. Buxton’s observations

on, 102 ;
screams of, 375.

McCann, J., on mental individuality,

84.

McClelland, J., on the Indian Cypri-
nido!, 343.

Macculloch, Col., on an Indian vil-

Lage without any female children,

592.

, Dr., on tertian ague in a dog, 8.

Macgillivray, W., on the vocal organs

of birds, 90; on the Egyptian

goose, 365 ,
on the habits of \vo<><i-

peckers, 376
;
on the habits of ths

snipe, 377; on the whitethroat,

381 ;
00 the moulting of the snipes
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OB the moalting of the
Anatidse, 393 ;

on the finding of

new mates by magpies, 407; on
the pairing of a blackbird and
thrush, 414 ;

on pied ravens, 424

;

on the guillemots, 424; on the

colours of the tits, 458; on the

immature plumage of birds, 466
et seg.

sexes and young of, 485 ;— pugnaXf supposed to be polyga*

im»as, 219; numerical proportion

of the sexes in, 248
;
pugnacity of

the male, 360; double moult in, 390.

McIntosh, Dr. colours of the Nemer-
tians, 265.

MoKennan, marriage customs of

Koraks, 598.

Mackintosh, on the moral sense, 97.

MacLachlan, R., on Apatania mulie-

bris and Boreits hyemaliSf 254;
on the anal appendages of male

insects, 275; on the pairing of

dragon-fiies, 279; on dragon-fiies,

290, 291 ;
on dimorphism in

Agrioiif 291 ;
on the want of pug-

nacity in male dragon-fiies, 291

;

colour of ghost-moth in the Shet-

land Islands, 31 G.

McLennan, Mr., on infanticide, 46,

591 ;
on the origin of the beliefm

spiritual agencies, 94; on the pre-

valence of licentiousness among

savages, 119, 588; on the primi-

tive barbarism of civilised nations,

143 ;
on traces of the custom of

the forcible capture of wives, 144,

592 ;
on polyandry, 593.

Macnamara, Mr,, susceptibility of

Andaman islanders and NepAlese

to change, 188.

McNeili, Mr., on the use of the ant-

lers of deer, 510 ;
on the Scotch

deerhound, 516 ;
on the long hairs

on the throat of the stag, 522 ;
on

the bellowing of stags, 526.

Macropus, courtship of, 341.

Macrorhinus proboscidew, structure

of the nose of, 528.

Magpie, power of speech of, 90;

nuptial assemblies of, 406; new

mates found by, 407; stealing

bright objects, 413 ;
young of the,

481 ;
coloration of the, 493.

Magpies, vocal organs of the, 370

Maillard, M., on the proportion of

the sexes in a species of FapUio
from ^purbon, 250.

Maine, Sir Henry, on the absorption

of one tribe by another, 128; a

desire for improvement not general,

132.

Major, Dr. C. Forsyth, on fossil

Italian apes, 155;' skull of Bo$

etruscuSf 505; tusks of miocene

pigs, 521.

Makalolo, perforation of the upper

lip by the, 576.

Malar bone, abnormal division of, in

man, 39.

Malay, Archipelago, marriage-cus-

toms of the savages of the, 598.

Malays, line of separation between

the Papuans and the, 169 ;
general

beardlessness of the, 560 ;
staining

of the teeth among, 574 ;
aversion

of some, to hairs on the face,

581.—— and Papuans, contrasted cha-

racters of, 168.

Male animals, struggles of, for the

possession of the females, 212, 213

;

eagerness of, in courtship, 221,

222 ;
generally more modified than

female, 221, 223 ;
differ in the, same

way from females and young, 232.

characters, developed in females,

227
;
transfer of, to female birds,

471.

,
sedentary, of a hymenopterous

parasite, 221.

Malefactors, 137.

Males, presence of rudimentary female

organs in, 162.

—— and females, comparative num-
bers of, 213, 215; comparative

mortality of, while young, 216.

Malherbe, on the woodpeckers, 458.

Mallotus peronii, 331.

vdlosuSf 331.

Malthus, T., on the rate of increase

of population, 44, 45. 46.

Maluridse, nidification of the, 454*

MaluraSf young of, 485.

Mammse, 208 ;
rudimentary, in male

mammals, 11, 23, 161, 162, 163;
supernumerary, in women, 36 ;

ol

male human subject, 37.

Mammalia, Prof. Owen’s classificatiCB

of, 148 ;
genealogy of the, 168.
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Mamma}!, recant and tertiary, corn-

parison of cranial capacity of, 55

;

nippies off 162 ;
pursuit of female,

by the males, 221 ;
secondary sexual

characters of, 500; weapons of,

501 ;
relative size of the sexes of,

515
;
parallelism of, with birds in

secondary sexual characters, 541

;

voices of^ used especially during the

breeding season, 567.

Man, variability of, 26 ;
erroneously

regarded as more domesticated than

other animals, 28; migrations of,

47; wide distribution of, 48 ; causes

of the nakedness of, 57 ;
supposed

physical inferiority of, 64 ;
a mem-

ber of the Catarrhine group, 155 ;

early progenitors of, 160 ;
transition

from ape indefinite, 180; numerical

proportions of the sexes in, 215;
difiercnce between the sexes, 223

;

proportion of sexes amongst the

illegitimate, 244; different com-
plexion of male and female negroes,

556 ;
secondary sexual characters of,

556 ;
primeval condition of, 594.

Mandans, correlation of colour and
texture of hair in the, 197.

Mandible, left, enlarged in the male

of Taphroderes distortus, 276.

Mandibles, use of the, in AmmqpAi/a,

275 ;
large, of Corydalis comutus,

275; large, of male Lucantis ela-

phuSf 275.

Mandrill, number of caudal vertebrae

in the, 58 ;
colours of the male,

538, 541, 550.

Mantegazza, Prof., on last molar
teeth of man, 20 ;

bright colours

in male animals, 224 ;
on the orna-

ments of savages 573 et seq. ; on

the beardlessness of the New Zea-

landei’s, 581 ;
on the exaggeration of

natural characters by man, 582.

Mantell, W., on the engrossment of

pretty girls by the New Zealand

chiefs, 595.

MantiSf pugnacity of species of, 289.

Maones, mortality of, 184; infanti-

cide and proportion of sexes, 256 ;

distaste for haiiiness amongst men,
581.

Marcus Aurelius, on the origin of the

moral sense, 98 ;
on the influence

of haoitnal thoughts, 123*

Mareca penelopCj 414.
Marks, retained throughout groups

of birds, 427.

Marriage, restraints upon, among sa-

vages, 46 ;
indueuce of, upon morals,

119; influence of, on mortality,

139 ;
development of, 590.

MaiTiages, early, 13^ 139 ;
com-

munal, 587, 589.

Marsiiall, Dr. W., protuberances on
birds* heads. 235, 383 ;

on the

moulting of birds, 393 ;
advantage

to older birds of paradise, 485.—,
Col., interbreeding amongst

Todas, 189 ;
infanticide and pro-

portion of sexes with Todas, 255 ;

choice of husbands amongst Todas,

593.

, Mr,, on the brain of a Bush-
woman, 167.

Marsupials, 157 ;
development of the

nictitating membrane in, 17 ;
uterus

of, 39; possession of nipples by,

162; their origin from Monotre-
mata, 165 ;

abdominal sacks of,

208 ;
relative size of the sexes of,

515 ;
colours of, 533.

Marsupium, rudimentary, in male
marsupials, 161.

Martin, W. C. L., on alarm manifested

by an orang at the sight of a turtle,

72 ;
on the hair in HylchateSf 152 ;

on a female American deer, 514;
on the voice of Hylobates agilisj

527 ;
on Semnopithecus nemoausy 552.

.on the beards of the inhabitants

of Sti Kilda, 560.

Martins deserting their young, 108.

, G., on death caused by inflam-

mation of the vermiform appen-

dage, 21.

Mastoid processes in man and ap3s, 53.

Maudbley, Dr., on the influence of the

sense of smell in man, 18 ; on
idiots smelling their food, 36 ;

on
Laui a Bridgman, 88 ;

on the de-

velopment of the vocal organs, 89 ;

moral sense failing in incipient

madness, 124; change of mental
faculties at puberty in man, 565.

Mayei's, W. F., on the domestication

of the goldfish in Chin^ 343.

Mayhew, E., on the affection betweea
individuals of difierent sexes in tii9

dog, 523.
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UijnaTdyC. J., on the sexes of Clvry^

smya pxcta^ 351.

Mockel, 00 correlated variation of the
muscles of the arm and leg, 44.

hledicines, effect produced by, the
same in man and in monkeys, 7.

Medusa:, bright colours of some, 260,
Megalithic structures, prevalence of,

179.

^Cfjzpicus vaUJus, sexual difference

S of colour in, 458.

Meyasoma, largo size of males of,

279.

Meigs, Dr. A., on variation in the
skulls of the natives of America,
26.

Meinecke, ou the numerical propor>

tion of the sexes in butterflies,

250.

Melanesians, decrease of, 185.

Mcldola, Mr., colours and marriage

flight of Colias and Pkris, 319.

Meliphagidac, Australian, nidifleation

of, 454.

MclitGi secondary sexual characters

of, 26l
Molo'i, difference of colour in the

sexes of a species of, 294.

Memory, manifestations of, in ani-

mals, 74.

Memnon, young, 168.

Mental characters, difference of, in

different races of men, 167.

•— faculties, diversity of, in the

same race of men, 2G
;
inheritance

of, 27 ;
variation of, in the same

species, 27, 66; similarity of the

in different races of man, 178 ;
of

birds, 410.

powers, difference of, in the

two sexes in man, 563.

Menura Albertiy 406 ;
sjxg of, 371.

superha^ 406 ;
long tails of both

sexes of, 451.

Merganser, trachea the male,

374.

serrator, male plumage of, 393.

jVergus cucullatus, speculum of, 236.

merganser, young of, 467.

Mctallura, splendid tail-feathers of,

443
. ^ ^

Metkoca xchneumone^s, liu-ge male of,

279

Moves, M., on the drumming of the

enipe, 377*

Mexicans, civilisation of the, Bit
foreign, 145.

Meyer, on a convoluted body at the
extremity of the tail in a Macacm
and a cat, 23.

, Dr. A., on the copulation of

Phryganid® of distinct species, 275.

, Prof. L
, on development of

helix of ear, 15, 16 ; men’s ears

more variable than women’s, 224

;

antenn® serving as ears, 280.

Migrations of man, effects of, 47.

Migratory instinct of birds, 105;
vanquishing the maternal, 107,

113.

Mill, J. S., on the origin of the moral
sense, 98

;
on the “ greatest hap-

piness principle,” 120 ; on the dif-

ference of the mental powers in

the sexes of man, 564.

Millipedes, 274.

Milne-Edwards, H., on the use of the

enlarged chel® of the male Gelasx-

mus, 267.

Milvago leucurus, sexes and young of,

479.

Mimicry, 323.

Mimus polyglottus, 411.

Mind, difference of, in man and the

highest animals, 126
;

similarity

of the, in different races, 178.

Minnow, proportion of the sexes in

the, 249.

Mirror, larks attracted by, 413.

Mitchell, Dr., intei breeding in the

Hebrides, 189.

Mitford, selection of children in

Sparta, 29.

Mivart, St. George, on the reduction

of organs, 12; on the ears of the

Icmuroidea, 15; on variability Oi

the muscles in lemuroidea, 41, 48 ;

on the caudal vertebr® of monkeys,

58; on the classification of the

primates, 153 ;
on the orang and

on man, 154 ;
on differences in the

lemuroidea, 155
;
on the crest of

the male newt, 348,

Mobius, Prof., on reasoning powers

in a pike, 75.

Mocking-thrush, partial migratiOB ot,

411 ;
young of the, 487.

Modifications, nnseiTiceable, 62.

Ifoggridge, J. T., on habits of spidenii

69; 09 habits of ants, 147^
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Moles, munencal proportion of the

sexes in, 247 ;
buttles of male, 500.

Mollienesia petBnmsiSf sexual differ-

ence in, 337.

Mollnsca, beautiful colours and shapes

of, 263; absence of secondary

sexual characters in the, 262.

Molluscoida, 159, 262.

MonacooKthw scopas and M, PerontV,

331.

Mongolians, perfection of the senses

in, 34.

Monkey, protecting his keeper from
a baboon, 103, 110; bonnet-, 151;
rhesus-, sexual difference in colour

of the, 539, 550 ;
moustache-,

colours of the, 537.

Monkeys, liability of, to the same
diseases as man, 7 ;

male, recog-

nition of women by, 8; diversity

of the mental faculties in, 27

;

breaking hai*d fruits with stones,

50; hands of the, 50, 51; basal

caudal vertebrae of, imbedded in the

body, 59; revenge taken by, 69;
maternal affection in, 70 ;

varia-

bility of the faculty of attention

in, 74 ;
American, manifestation of

reason in, 77 ;
using ston?s and

sticks, 81 ;
imitative faculties of,

87 ;
signal-cries of, 87 ;

mutual
kindnesses of, 101 ;

sentinels posted

by, 101 ;
human charactei*s of,

150; American, direction of the

hair on the arms of some, 151

;

gradation of species of, 175; beards

of, 531 ;
ornamental characters of,

549
;
analogy of sexual differences

of, with those of man, 558; dif-

ferent degrees of difference in the

sexes of, 561 ;
expression of emo-

tions by, 572
;

generally mono-
gamous habits of, 590

;
polygamous

habits of some, 590 ;
naked surfaces

of, 600.

l^Jonogamy, not primitive, 144.

Monogenists, 176.

Mononychus pseudacori, stridulation

of, 305.

Monotremata, 157 ;
development of

the nlcitating membrane in, 17 :

lactiferous glands of, 162 ;
connect-

ing mammals with reptiles, 165.

Monstrosities, analogous, in man and

tower animals, 30 ;
caused by arrest

of development, 35 ;
correlation of

44; transmission of, 173.

Montagu, G., on the habits of the

black and red grouse, 219; on the

pugnacity of the ruff, 361 ;
on tne

singing of birds, 368; on the

double moult of the male pintail,

393.

Monteiro, Mr., on Bucorax abyssi~

nicus, 383.
Montes dc Oca, M., on the pugnacity

of male Humming-birds, 360.

Monticola cyanca^ 456.
Monuments, as traces of extinct

tribes, 181.

Moose, battles of, 501
;
horns of the,

an incumbrance, 515.

Moral and instinctive impulses, alli-

ance of. 111.

faculties, their influence on
natural selection in man, 127.

rules, distinction between the

higher and lower, 122.——- sense, so-called, derived fronc

the social instincts, 120, 121; origin

of the, 124.

tendencies, inheritance of, 124.

Morality, supposed to be founded in

selfishness, 120
;
test of, the general

welfare of the community, 121

;

gradual rise of, 125
;
influence of a

Mgh standard of, 132.

Morgan, L. H., on the beaver, 67 ;
on

the reasoning powers of the beaver,

75; on the forcible capture of

wives, 144; on the castoreum of

the beaver, 529 ;
marriage unknown

in primeval times, 588; on poly-

andry, 593.

Morley. J., on the appreciation of

praise and fear of blame, 146.

Morris, F. 0., on hawks feeding an
orphan nestling, 409.

Morse, Dr., colours of mollusca, 264.

Morselli, £., division of the malar
bone, 39.

Mortality, comparative, of females
and males, 216, 243.

Morton, on the number of species of

man, 174.

Moschkau, Dr. A., on a speaking
starling, 85.

Moschus moschi/ertu, odoriferous or*

gans of, 529.

Motacxll(B^ Indian, youog of, 468.
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Uothf, 813; abasnoe of mouth in
tome males, 203 ;

apterous female,

208; male, prehensile use nf the
tarsi by, 209; male, attracted by
females, 252; coloration of, 315;
sexual differences of colour m, 316.

Motmot, iuheiitaUce of mutilation of
tail feathers, 60, 603

;
racket-

shaped feathers in the tail of a,

double, 463; double annual,

in birds, 390.

Moulting of birds, 484.

Moults, partial, 392,
Mouse, song of, 568.

Moustache-monkey, colours of the,

537, 552.

Moustaches, in monkeys, 150.

Mud-turtle, long claws of the male,

350.

Mulattoes, persistent fertility of,

171; immunity of, from yellow

fever, 193.

Mule, sterility and strong vitality of

the, 171.

Mules, rational, 78.

Muller, Ferd., on the Mexicans and

Peruvians, 145.—
,
Fritz, on astomatous males of

7'anais, 208 ;
on the disappearance

of spots and stripes in adult mam-
mals, 547 ;

on the proportions of

the sexes in some Crustacea, 255

;

on secondary sexual characters in

various Crustaceans, 265 et seq .

;

musical contest between male Ci-

cada;, 282 ;
mode of holding wings

inCastnia, 315 ;
on birds shewing a

preference for certain colours, 317

;

on the sexual maturity of young

amphipod Crustacea, 485.—,
Hermann, emergence of bees

from pupa, 214; pollen-gathering

of bees, 228 ;
proportion of sexes

in bees, 254 ;
courting of Jtrista/is,

280; colour and sexual selection

with bees, 292.

, J.j on the nictitating membrane

and semilunar fold, 17.

—,
Max, on the origin of language,

87 ;
language implies power of

general conception, 88 ;
struggle

for life among the words, &c., of

iungnagea, 91.—, S., on me oenteng 536; on

the colours of Semnopttheciu chry^
somelasy 537.

Mnntjac-deer, weapons of the, 514.
Murie, J., on the reduction of organs,

12 ;
on the ears of the Lemuroidea,

15 ;
on variability of the muscles

in the Lemuroidea, 41, 48 ; basal

caudal vertebrsB of Macacus brun^
neus imbedded in the body, 59

;

on the manner of sitting m short-

tailed apes, 59 ;
on differences in

the Lemuroidea, 155; on the

throat-pouch of the male bustard,

373; on the mane of OtariajubatUy

521; on the sub-orbital pits of

Ruminants, 529
;
on the colours oi

the sexes in Otana mgrescena, 535.

Murray, A., on the J'edicuii of dif-

ferent races of men, 169.

T. A., on the fertility of Austra-

lian women with white men, 170.

Mus coningay 80.

minutusy sexual difference in the

colour of, 534.

Musca vomitoriay 54.

Muscicapa grisohy 455.

luctuosay 455.

rutioUlay breeding in immature
plumage, 484.

Muscle, ischio-pubic, 41.

Muscles, rudimentary, occurrence of,

in man, 12 ;
variability of the, 26 ;

effects of use and disuse upon, 32

;

animal -like abnomiahties of, in

man, 41 ;
correlated variation of,

in the arm and leg, 44 ;
variability

of, m the hands and feet, 48 ;
of

the jaws, influence of, on the phy-

siognomy of the Apes, 54
;
habitual

spasms of, causing modifications of

the facial bones, 55 ;
of the early

progenitors of man, 160; greater

variability of the, in men than in

women, 223.

MimrcuIus sternalis. Prof. Turner on

the, 13.

Music, 178 ;
of birds, 368 ;

diicord-

ant, love of savages for, 380 ;
rea-

son of power of perception of notes

in animals, 568
;
power of distin-

guishing notes, 569 ;
its connection

with primeval speech, 570 ;
differ-

ent appreciation of, by different

peoples, 570; origin of, 569, 573
effects Of , 571.
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Mnxical cadences, perception of, by
animals, 569 ;

powers of man, 566
et seq.

Musk-deer, canine teeth of male, 502,

513, 514; male, odiferous organs
of the, 529 ;

winter change of the,

542.

Musk-duck, Australian, 359; large

size of male, 362 ;
of Quiana, pug-

nacity of the male, 362.

Musk-ox, horns of, 505.

Musk-rat, protective resemblance of

the, to a clod of earth, 542.

MusophagcBf colours and nidiheation

of the, 455 ;
both sexes of, equally

brilliant, 460.

Mussels opened by monkeys, 50.

Mustcla^ winter change of two species

of, 542.

Musters, Capt., on Rhea DarwiniU

479 ;
marriages amongst Patago-

nians, 598.

Mutilations, healing of, 8; inheri-

tance of, 60.

Mutilla europasa, stridulation of, 292.

Mutillidse, absence of ocelli in female,

275.

Mycetes oara^a, polygamous, 217

;

vocal organs of, 527 ;
beard of, 531

;

sexual differences of colour in,

537 ; voice of, 567.

senxculusj sexual differences of

colour in, 537.

Myriapoda, 274.

V.

Nageli, on the influence of natural

selection on plants, G1
;

on the

gradation of species of plants, 175.

Nails, coloured yellow or purple in

part of Africa, 574.

Narwhal, tusks of the, 502, 507.

Nasal cavities, large size of, in Ame-
rican aborigines, 34.

Nascent organs, 12.

Nathusius, H. von, on the improved

breeds of pigs, 177 ;
male domes-

ticated animals more variable than

females, 223; horns of castrated

sheep, 506; on the breeding of

domestic animals, 596.

Natural selection, its effects on the

early progenitors of man, 47 ;
in-

ftuence of, on man, 60, 62 ; limita-

tion of the principle, 61 ;
inflnence

of, on social animals, 62 ;
Mr. Wal-

lace on the limitation of, by the

influence of the mental faculties in

man, 127 ;
inflnence of, in the pro-

gress of the United St.'ites, 142 ;
in

relation to sex, 259.

Natural and sexual selection con-

trasted, 226.

Naulette, jaw from, large size of the

canines in, 40.

Neanderthal skull, capacity of the,

55.

Neck, proportion of, in soldiers anti

sailors, 32.

Kecrophorus^ stridulation of, 302
304.

Kectarivna^ young of, 468.

NcctarinioBy moulting of the, 392
nidification of, 454.

Negro, resemblance of a, to Europeans
in mental characters, 178.

Negro-women, their kindness to Mungc
Park, 118.

Negroes, Caucasian features in, 167 ;

character of, 168 ;
lice of, 170

;
fer-

tility of, when crossed with other

races, 171; blackness of, 170, 173
variability of, 174, 175 ;

immunity
of, from yellow fever,193 ;

difference

of, from Americans, 197
;
disfigure-

ments of the, 541
;
colour of new-

born children of, 557 ;
comparative

beardlessuess oi, 660 ;
readily be-

come musicians, 570; appreciation

of beauty of their women by, 577,

579 ;
idea of beauty among, 582

;

compression of the nose by some,

583.

Nemertians, colours of, 264.

Neolithic period, 145.

Ncomorpha, sexual difference of the

beak in, 359.

Nephlay size of male, 273.

Nests, made by Ashes, 345; decora-

tion of, by Humming-birds, 413.

Neumeister, on a change of colour in

pigeons after several moultings,

238.

Neuration, difference of, in the two
sexes of some butterflies and hy-
menoptera, 277.

Neuroptera, 254, 290.

ReurothemiSy dimorphism in, 291*

New Zealand, expectation by tbfi
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aatlTes of, of their extinction, 191;
practice of tattooing in, 576 ; aver-

sion of natives of, to hairs on the

face, 581; pretty girls engrossed

by the chiefs in, 595.

Kewton, A., on the throat-pouch of

the male bustard, 373 ; on the dif-

ference between the females of two
species of Oxynotus, 470 ;

on the

t habits of the Phalaropey dotterel,

\ and godwit, 477.

I^wts, 348.

NicMson, Dr., on the non*immunity
of dark Europeans from yellow

fever, 195.

Nictitating membrane, 17, 161.

Niditication, of fishes, 344; relation

of, to colour, 453, 456 ;
of British

birds, 454.

Night-heron, cries of the, 368.

Nightingale, arrival of the male
|

before the female, 212; object of
{

the song of the, 368.

Nightingales, new mates found by

408.

Nightjar, selection of a mate by the

female, 416; Australian, sexes of

479 ;
coloration of the, 491.

Nightjars, noise made by some male,

with their wings, 376; elongated

feathers in, 384, 403.

Nilghau, sexual differences of colour

in the, 535.

Nilsson, Prof., on the lesemblance of

stone arrow-heads from various

places, 179 ;
on the develojiment of

the horns in the reindeer, 234.

Nipples,' absence of, in Mouotremata,

162.

Nitsche, Dr., ear of foetal orang, 17.

Kitzsch, C. L., on the down of birds,

390.

Noctuaj, brightly-coloured beneath,

315.

Noctuidsc, coloration of, 313.

Nomadic habits, unfavourable to

human progress, 133.

Noidmann, A., on Tetrao urogalloideSy

405.

Norfolk island, half-breeds on, 190.

Norway, numerical proportion ofmale

and female births in, 243.

JJose, resemblance of, in man and the

apes, 153; piercing and ornamen-

Ution of the, 575 ;
very flat, not

admired in negroes, 582 ;
flattening

of the, 583.

Nott and Gliddon, on the features of

Rameses IL, 168; on the features

of Amunoph 111., 168 ;
on skulls

from Brazilian caves, 168 ;
on the

immunity of negroes and mulattoei

from yellow fever, 193 ; on the de-

formation of the skull among Ame-
rican tribes, 583.

Novarti, voyage of the, suicide in New
Zealand, 117.

Nudibranch Mollusca, bright colours

of, 264.

Numerals, Roman, 144; origin of,

264.

Nunemaya, natives of, bearded, 349,

560.

Nut-hatch of Japan, intelligence oi,

410.

0.

Obedience, value of, 1 30.

Observation, powers of, possessed bv

birds, 411.

Occupations, sometimes a cause of

diminished stature, 31 ;
effect of,

upon the proportions of the body,

31.

Ocelli, absence of, in female Mutil-

hdaj, 274.

of birds, formation and vari-

ability of the, 427.

Ocelot, sexual differences in the colour-

ing of the, 534.

Ocyphaps lophotes, 402.

Odonata, 254.

Odonestis potataria, sexual difference

of colour in, 316.

Odour, correlation of, with colour of

skin, 197; emitted by snakes iu

the breeding-season, 352 ;
of mam-

mals, 528.

(Ecanthus nivalis, difference of colour

in the sexes of, 289.

pellucidus, 289.

Ogle, Dr. W., relation between colour

and power of smell, 18.

Oidemia, 491.

Olivier, on sounds produced by

Pimelia striata, 306.

Omaloplia hrunnea, stridulation of

303.

Onitis furcifer, processes of aDt«rtQ2
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ftmoni of the male, and on the

head and thorax of the female,

297.

Onihophagus, 295.
— rangifer, sexual differences of,

296 ; variation in the horns of the

male, 297.

Ophidia, sexual differences of, 351.

Ophidium, 347.
Opossum, wide range of, in America,

169.

Optic nerve, atrophy of the, caused

oy destruction of the eye, 32.

Orang-Outan, 561; Bischoff on the

agreement of the brain of the,

with that of man, 6; adult age

of the, 8; ears of the, 14; ver-

miform appendage of, 21 ;
hands

of the, 50 ;
absence of mastoid pro-

cesses in the, 53 ;
platforms built

by the, 66 ;
alarmed at the sight of

a turtle, 72 ;
using a stick as a

lever, 81 ;
using missiles, 81 ;

using

the leaves of the Pandanus as a

night covering, 82; direction of

the hair on the arms of the, 151

;

its aberrant characters, 154; sup-

posed evolution of the, 177 ;
voice

of the, 527 ;
monogamous habits

of the, 590; male, beard of the,

531.

Oranges, treatment of, by monkeys,

50.

Orange-tip butterfly, 308, 312, 313,

Orchestia Parwtnu, dimorphism of

males of, 268.

Tucuratinga, limbs of, 267, 271.

Ordeal, trial by, 96.

Oreas canna, colours of, 535.

DerbianttSy colours of, 535, 543.

Organs, prehensile, 209 ;
utilised for

new purposes, 571.

Organic scale, von Baer’s definition of

];rogress in, 164.

Orioles, nidifleation of, 453.

OrioluSf species of, breeding in im-

mature plumage, 484.— mclanocepfi^tiSf coloration of the

sexes in, 460.

Ornaments, prevalence of similar,

179; of male birds, 367; fondness

of savages for, 574.

Ornamental characters, equal trans-

mission of, to both sexes, in man:-
sals, 541 ;

of monkeys, 549.

OmUhoptera orcBsuSt 250.

OmithorhynohuSf 156; reptilian t«i«

dency of, 159; spur of the male»

502.

Orocetes erythrogasireij young of, 4S7.

Orrony, Grotto of, 22.

Orsodacna atroj difference of colour in

the sexes of, 294.

Orthoptera, 282; metamorphosis of,

237 ;
stridulating apparatus of,

283, 288
;
colours of, 289

;
rudi-

mentary stridulating organs in

female, 288; stridulation oi the,

and Homoptera, discussed, 288.

Ortygomis gulatns, pugnacity of the

male, 363.

OrycteSj stridulation of, 303 ;
sexual

differences in the stridulant organs

of, 305.

Oryx leucoryXf use of the horns of,

509, 518.

Osphranter rufus^ sexual difference in

the colour of, 533.

Ostrich, African, sexes and ineuba-

tiuu of the, 478.

Ostriches, stripes of young, 464.

Otaria jvbata^ mane of the male,

521.
-

—

nigrescens, difference in the

coloration of the sexes of, 534.

Otis bengalensiSj love-antics of the

male, 380.

tarda, throat-pouch of the male,

373
;
polygamous, 219.

Ouzel, ring-, colours and mdification

of the, 455.

, water-, colours and nidifies

tion of the, 455.

Ovibos moschatusy horns of, 505.

Ovipositor of insects, 208.

Ovis cyclocerosy mode of fighting of,

508, 513.

Ovule of man, 9.

Owen, Prof., on the Corpora Wolf-
fiana, 11 ;

on the great toe in man,

11; on the nictitating membrane
and semilunar fold, 17 ;

on the

development of the posterior mo-
lars in different races of man, 20

;

on the length of the coecum in the

Koala, 20; on the coccygeal ver-

tebrae, 23 ;
on rudimentary struc-

tures belonging to the repr^uctive
system, 24; on abnormal condi-

tions of the human uterus, 38,
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on the number of digits in the

lehthjopterygia, 37 ; on the canine
teeth in man, 40 ;

on the walking
of the chimpanzee and orang, 50

;

on the mastoid processes in the

higner apes, 53; on the hairiness

of elephants in elevated districts,

67 ;
on the caudal vertebrae of

monkeys, 58 ;
classification ofmam-

malia, 148 ;
on the hair in mon-

keys, 152 ;
on the piscine affinities

^f the Ichthyosanrians, 150; on
polygamy and monogamy among
the antelopes, 217 ;

on the horns

of Antilocapra americanaf 234 ;
on

the musky odour of crocodiles

during the breeding season, 351

;

on the scent-glands of snakes, 352 ;

on the Dugong, Cachalot and Or-

nithorhynchuSf 502 ;
on the antlers

of the red deer, 510 ;
on the den-

tition of the Camelidse, 514; on the

horns of the Irish elk, 515 ;
on

the voice in the giraffe, porcupine,

and stag, 526; on the laryngeal

sac of the gorilla and orang, 527 ;

on the odoriferous glands of mam-
mals, 528, 529

;
on the effects of

emasculation on the vocal organs of

men, 566 ;
om the voice of Ilylo-

bates agiliSf 567 ;
on American

monogamous monkeys, 567.

Owls, white, new mates found by,

408.

OxynotuSj difference of the females of

two species of, 470.

T.

Pachydermata, 218.

Pachytylus migratorius^ 283.

Paget, on the abnormal development

of hairs in man, 19 ;
on the thick-

ness of the skin on the soles of the

l‘eet of infants, 33.

Painting, pleasure of savages in, 178.

Palcdv^n, cheese of a species of, 267.

PalaomiSy sexual differences of colour

in, 494.

javanicuSf colour of beak of.

461.
roso, yaung of, 467.

^alamedea oomata^ spurs on the

mmgs, 364.

1*AEA<IUAT.

Paleolithic period, 145.
Palestine, habits of the chaffineh in,

248.

Pallas, on the perfection of the senses

in the Mongolians, 34 ;
on the

want of connexion between cli-

mate and the colour of the skin,

192 ;
on the polygamous habits of

Antilope Saiga, 217 ;
on the lighter

colour of horses and cattle in

winter in Siberia, 229 ;
on the

tusks of the musk-deer, 513, 514;
on the odoriferous’ glands of mam-
mals, 529 ; on the odoriferous

glands of the musk-deer, 630 ;
on

winter changes of colour in mam-
mals, 542 ;

on the ideal of female
beauty in North China, 578.

Palmaris accessorius, muscle variations

of the, 27.

Pampas, horses of the, 181.

Pangenesis, hypothesis of, 228, 231.

Panniculus camosus, 13.

Pansch, on the brain of a foetal Cebus

apella, 205.
Papilio, proportion of the sexes m

North American species of, 250

;

sexual differences of colouring in

species of, 309; coloration of the

wings in species of, 312.

ascanius, 309.

Sesostris and Childrence, varia-

bility of, 319.

TSimus, 250.

Fapilionidee, variability in the, 319.

Papuans, line of separation between
the, and the Malays, 169 ;

beards

of the, 560 ;
hair of, 575.

and Malays, contrast in charac-

ters of, 168.

Paradise, Birds of, 405, 462 ;
supposed

* by Lesson to be polygamous, 219;

rattling of their quills by, 375;
racket-shaped feathers in, 384;

sexual differences in wlour of, 385

;

decomposed feathers in, 385, 403

display of plumage by the male,

395.

Paradisea apoda, barbless feathers in

the tail of, 385 ;
plumage of, 385

I

and P. papuoma, 385 ;
divergence

of the females of, 470; increase e#

I beauty with age, 485.

I

Paraguay, Indians of, eradication cf

eyebrows and eyelashes by, 580.
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parakeet, Australian, yariatioii in the

colour of the thighs of a male,

423.

Parallelism of deyelopmeut of species

and languages, 90.

Parasites on man and animals, 7, 8

;

os evidence of specific identity or

distinctness, 169 ;
immunity from,

correlated with colour, 193.

Parental feeling in earwigs, star-

fishes, and spiders, 106 ;
affection,

partly a result of natural selection,

105.

Parents, age of, influence upon sox of

offspring, 245.

Parina;, sexual difference of colour in,

458.

Park, Mungo, negro-women teaching

their children to love the truth,

118; his treatment by the negro-

women, 118, 562 ;
on negro opinions

of the appearance of white men,
579.

Parker, Mr., no bird or reptile in line

of mammalian descent, 158.

Parrot, racket-shaped feathers in the

tail of a, 384 ;
instance of benevo-

lence in a, 411.

Parrots, change of colour in, 60;
imitative faculties of, 73; living

in triplets, 409 ;
affection of, 410

;

colours and nidification of the, 455,

457, 458 ;
immature plumage of

the, 467 ;
colours of, 489 ;

sexual

differences of colour in, 494
;
musi-

cal powers of, 670.

Parthenogenesis in the Tenthredinro,

254
;
in Cynipida?, 254 ;

in Crusta-

cea, 255.

Partridge, monogamous, 219 ;
propor-

tion of the sexes in the, 248 ;
fe-

male, 471.
« dances,” 380, 405.

Partridges, living in triplets, 409 ;

spring coveys of male, 409 ;
distin-

guishing persons, 412.

Parus ooeruleus, 458.

PasseTf sexes and young if, 483.— brachydactylusj 483.— domesticus, 455, 483.

montanuSf 455, 483.

Patagonians, self-sacrifice by, lit;
marriages of, 598.

Patterson, Mr., on the Agrionidap,

290.

Patteson, Bishop, decrease of Melane*
sians, 185.

Paulistas of Brazil, 173.

Pavo cristatuSf 286, 430.

muticiiSf 236, 430 ;
possession of

spurs by the female, 364, 450.

nigripenniSj 419.

Payaguas Indians, thin legs .and thick

arms of the, 32.

Payan, Mr., on the proportion of tiie

sexes in sheep, 246.

Peacock, polygamous, 219; sexual

characters of, 236; pugnacity of

the, 864 ;
rattling of the quills by,

375 ;
elongated tail-coverts of the,

384, 402 ;
love of display of the,

394,431
;
ocellated spots of the, 430;

inconvenience of long tail of the, to

the female, 444, 451, 452; continued

increase of beauty of the, 485.

butterfly, 312.

Peafowl, preference of females for n

particular male, 418
;
first advances

made by the female, 419.

Pediculi of domestic animals and man
169.

Pedigree of man, 165.

Pedionomus torquatusy sexes of, 473.

Peel, J., on horned sheep, 505.

Peewit, wing-tubercles of the male,

366.

Pelagic animals, transpnrency of, 261.

Pek^nus erythrorhynchusy horny cr»*i>t

on the beak of the male, during the

breeding season, 390.

onocroialusy spring plumage of,

393.

F'elelei an African ornament, 576.

Pelican, blind, fed by his companions,

102 ;
young, guided by old birds,

102 ;
pugnacity of the male, 362.

Pelicans, fishing in concert, lOt.

Pelobius Hermanniy stridulation of,

303, 304.

Pelvis, alteration of, to suit the erect

attitude of man, 53 ;
differences of

the, in the sexes in man, 557.

Penelope nigroy sound produced by the

male, 377.

Pennant, on the battles of seals, 500

;

on the bladder-nose seal, 528.

PenthCy antennal cushions of the male,

276.

Perch, brightnese of male, duilng

breeding season, 340.
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Pcntgrine falcon, new mate found br.
408.

Period of vnriability, relation of, to
sexual selection, 240.

Periodicity, vital, Dr. Laycock, on, 8.
Periods, lunar, followed by functions

in man and animals, 8, 164.
“ of life, inheritance at corro-

spending, 228, 232,

canadensis, young of, 481.
PeD^trichia, difference of colour in the

sexes of a species of, 294.

Periwinkle, 262.

Pemis cristata, 424.
Perrier, M., on sexual selection, 210

;

on bees, 292.

Perseverance, a characteristic of man,
564.

Persians, said to be improved by in-

termixture with Georgians and Cir-

cassians, 586.

Personnat, M., on Bombyx Yamamai,
251.

Peruvians, civilisation of the, not

foreign, 145.

Petrels, colours of, 493.

Pctrooincla cyanea, young of, 487.

Petrocossyphus, 461.

Petronia, 483.

Pfeiffer Ida, on Javan ideas of beauty,

580.

Phacodicenis csthiopicus, tusks and
pads of, 519.

Phalanger, Vulpine, black varieties of

the, 539.

Phalaropus fulicarius, 476.

hyperborens, 476.

PhanoBUS, 298.—— camifex, variation of the horns

of the male, 297.

faunus, sexual difference* of,

296.

lancifer, 295.

Phaseolarctus cinereus, taste for rum
and tobacco, 7.

Phasgonura viridissiTna, stridulation

of, 284, 285.

Phasianus Sommerringii, 446.

versicolor, 396.
—^ Wallichii, 400, 472.

Pheasant, polygamous, 219 ;
and black

giouse, hybrids of, 414; production

of hybrids with the common fowl,

420 immat:;re plumage of the,

468

Pheasant, Amherst, display of, 396 .

Argus, 334, 462; display oi
plumage by the male, 398 ; ooei-
lated spots of the 428, 434 ;

grada-
tion of characters in the, 434.

, Blood-, 364.

, Cheer, 400, 472.
Eared, 235, 400, 472 ; length

of the tail in the, 452
;
sexes alike

in the, 460.

, Golden, display of plumage
by the male, 396 ;

age of mature
plumage in the, 483

;
sex of young,

ascertained by pulling out head-
feathers, 484.

, Kalij, drumming of the male,
375.

" " "

, Reeve's, length of the tail in,

452.

, Silver, triumphant male, de-

posed on account of spoiled plu-
mage, 419

;
sexual coloration of the,

492.

, Scemmemng's, 445, 452,

, Tragopan, 383 ; display oi

plumage by the male, 397 ;
mark-

ings of the sexes of the, 428.

Pheasants, period ofacquisitionofmale
characters in the family of the,

235
;
proportion of sexes in chicks

of, 247 ;
length of the tail in, 445,

451, 452.

Philters, worn by women, 577.

Phoca grosnlandica, sexual difference

in the coloration of, 535.

Phosnicura ruticilla, 408.
Phosphorescence of insects, 277.

Phryganidse, copulation of distinct

species of, 275.

Phryniscus nigricans, 349.

Physical inferiority, supposed, of man,
64.

Pickering, on the number of species

of man, 174.

Picton, J. A., on the soul of man, 613.

Pious auratus, 362.

major, 402.

Pirns, 312 ,319.

Pigeon, female, deserting a weakened
mate, 214 ;

carrier, late develop-

ment of the wattle in, 238
pouter, late development of the

crop in, 238 ;
domestic, breeds and

sub-bre^s of, 460.

Pigeons, nestling, fed by the secretion

2 X
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of th« crop of both parentE, 163

;

• chiuigM of plumage in, 229 ;
trans-

misaion of sexual peculiarities in,

230 ;
Belgian, with black-streaked

males, 231, 238, 446; changing

colour after seyeral moultings, 238

;

numerical proportion of the sexes

in, 247 ;
cooing of, 374 ;

variations

in plumage of, 385; display of

plumage by male, 402 ;
local me-

mory of, 411 ;
antipathy of female,

to certain males, 418 ;
pairing of,

418; profligate male and fei^e,

418; wing-bars and tail-feathers

of, 427 ;
suppositious breed of, 445

;

pouter and carrier, peculiarities of,

predominant in males, 447 ;
nidi-

fication of, 453; Australian, 458;
immature plumage of the, 467.

Pigs, origin of the improved breeds

of, 177 ;
numerical proportion of

the sexes in, 247 ;
strij^s of young,

464, 546 ;
tusks of miocene, 521

;

sexual preference shewn by, 525.

Pike, American, brilliant colours of

the male, during the breeding

season, 340.—,
reasoning powers of, 75 ; male,

devoured by females, 249.

Pike, L. 0., on the psychical elements

of religion, 95.

Amelia striata, sounds produced by

the female, 306.

Pine], hairiness in idiots, 36.

Pintail, drake, plumage of, 393

;

pairing with a wild duck, 415.

•

Duck, pairing with a wigeon,

414.

Pipe-fish, filamentous, 344 ;
mar-

supial receptacles of the male, 346.

Pipits, moulting of the, 392.

Fipra, modifi^ secondary wing-

feathers of male, 378.

deliciosa, 378, 379.

Pirates stridulus, stridulation of, 281.

Pitcairn island, half-breeds on, 190.

Pithecia leuoocephaia, s<fxual differ-

ences of colour in, 537.

—— Satanas, beard of, 531, 532;
resemblance of, to a negro, 604.

Pits, suborbital, of Ruminants, 529.

PittidsB, nidiflcation of, 453.

Placentata, 157.

Plagiostomous fishes, 83L
Plain-wanderer, Australian, 473.

PkmaruB, bright colours of some,
260.

Plantain-eaters, colours and nidi-

fication of the, 455 ;
both sexes of,

equally brilliant, 460.

Plants, cultivated, more fertile than
wild, 45 ;

Nageli, on natural (selec-

tion in, 61 ; male flowers of, matuie
before the female, 212

;
phenomena

of fertilisation in 222.

Platalea, 374 ;
change of plumage inr

461.

Platyblemnus, 289.

Platyoercus, young of, 481.

Platyphyllum concavum, 283, 28G.

Platyrrhine monkeys, 153.

Platysma myaides, 13.

Pkoostomus, head-tentacles of the

males of a species of, 338.

barbatus, peculiar beard of the

male, 338.

Plectropterus gambensis, spurred wings
of, 364.

Phceus, 370, 375, 405.
Plovers, wing-spurs of, 365; double

moult in, 392.

Plumage, changes of, inheritance of,

by fowls, 229; tendency to ana-
logous variation in, 385; display

of, by male birds, 394, 402 ; changes
of, in relation to sea.son, 462

;
im-

mature, of birds, 464, 465 ;
colour

of, in relation to protection, 489.

Plumes on the bead in birds, differ-

ence of, in the sexes, 451.

Pneumora, structure of, 286.

Podica, sexual difference in the colour

of the irides of, 425.

Poeppig, on the contact of civilised

and savage races, 183.

Poison, avoidance of, by animals, 80.

Poisonous fruits and herbs avoided by
animals, 66.

Poisons, immunity from, correlated

with colour, 193.

Polish fowls, origin of the crest in,

231.

Pollen and van Dam, on the colours
of. Lemur macaco, 537.

Polyandry, 593; in certain Cypri-
lUdse, 249; among the Elaterida.

253*

Polydactylism in man, 37.

Polygamy, infiaence of; upon sexual

selection, 216; supeiMuced by
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domebticatioo, 220; supposed in-

crease of female births bj, 245 ; in

the stickleback, 332.

Polygenists, 176.

Polynesia, preralence of infanticide

in, 592.

Polynesians, wide geographical range
of 29 ;

difference of stature among

j ;
/he, 31 ;

crosses of, 173
;
variability

^f, 174; heterogeneity of the, 192

;

Vversion of, to hairs on the face,

Polyplectron^ number of spurs in, 364;
display of plumage by the male,

396; gradation of characters in,

431 ;
female of, 471.

(Ainquis, 397, 432.

ffardwickii, 4S2,

tnalaocense, 432, 433.

NapoleoniSy 432, 433.

Polyzoa, 262.

Pontoporeia affinia^ 266.

Porcupine, mute, except in the rut-

ting season, 526.

Pores, excretory, numerical relation

of, to the hairs in sheep, 198.

PorpitcBf bright colours of some, 260.

Portax piotay dorsal crest and throax-

tufb of, 530 ;
sexual differences of

colour in, 535, 543.

Portunus pufter, pugnacity of, 269.

Potamocharw penicillatuSf tusks and

facial knobs of the, 520.

Pouchet, G., the relation of instinct

to intelligence, 67 ;
on the in-

stincts of ants, 147 ;
on the caves

of Abou-Simbel, 168 ;
on the im-

munity of negroes from yellow

fever, 193; change of colour in

fishes, 344.

Pouter pigeon, late development of

the largo crop in, 238.

Powell, Dr., on stridulation, 281.

Power, Dr., on the different colours

of the sexes in a species of Squilldf

Powys, Mr., on the habits of the

chaffinch in Corfu, 248.

Pre-eminence of man, 48
Preference for males by female birds,

414, 420 ;
shewn by mammals, in

pairing, 522.

Prehensile organs, 209.

Presbytia mUeliua, fighUng of the

I

Preyer, Dr., on function of shell of

ear, 14; on supernumerary mam-
mss in women, 37.

Prichard, on the difference of stature

among the Polynesians, 31 ;
on the

connection between the breadth of

the skull in the Mongolians and the

perfection of their senses, 34; on

the capacity of British skulls of

different ages, 55 ;
on the flattened

heads of the Colombian savages.

575 ;
on Siamese notions of beauty,

578; on the beardlessness of the

Siamese, 581 ; on the deformation

of the head among American tribes

and the natives of Arakhan, 583.

Primary sexual organs, 207.

Primates, 149, 205 ;
sexual differences

of colour in, 537.

Primogeniture,, evils of, 135.

Prionidae, difference of the sexes in

colour, 294.

Proctotretua multimaculattis, 358.

• - teniMf sexual difference in the

colour of, 358.

Profligacy, 137.

Progenitors, early, of man, 160.

Progress, not the normal rule in hu-

man society, 133 ;
elements of, 141.

Prong-horn antelope, horns of, 234.

Proportions, difference of, in distinct

races, 167.

Protective colouring in butterflies,

312 ;
in lizards, 358; in birds, 473,

489 ;
in mammals, 542.

nature of the dull colouring of

female Lepidoptera, 321, 322, 324.

resemblances in fishes, 344.

Protozoa, absence of secondary sexual

characters in, 260.

Pruner-Bey, on the occurrence of the

Bupra-condyloid foramen in the

humerus of man, 22 ;
on the colour

of negro infants, 557.

Prussia, numerical proportion of male

and female births in, 243.

Psocua, proportions of the sexes m.

254.

Ptarmigan, monogamous, 219; sum*

mer and winter plumage of the,

390, 392 ;
nuptial assemblages of^

406 ;
triple moult of the, 462 ;

pro-

tective coloration of, 473.

Puff-birds, colours and nidifioation of

the, 455.
2x2
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Pugnaoity of fine-plumaged malt
birds, 400.

Pumas, stripes of young, 464.

Puppies learning from cats to clean

their faces, 73.

PymmotuB hamorrhtmsy pugnacity of

the male, 860; display of under
tail coverts by the male, 402.

Pyranga msMoo, male aiding in incu-

batiAu, 453.

Pyrodesy diffiurence of the sexes n
colour, 294.

a.

Quadrumana, hands of, 50 ; differences

between man and the, 149 ; sexual

differences of colour in, 537 ; orna-

mental characters of, 549 ;
analogy

of sexual differences of, with those

of man, 558 ;
fighting of males for

the females, 562 ;
monogamous

habits of, 590 ; bea^ of the, 602.

Quain, R., on the variation of the

muscles in man, 26.

Quatrefages, A. de, on the occur-

rence of a rudimentary tail in man,
22 ;

on variability, 30 ; on the

moral sense as a distinction between
man and animals, 97 ; civilised men
stronger than savages, 136 ;

on the

fertility of Australian women with

white men, 170; on the Paulistas

of Brazil, 173 ; on the evolution of

the breeds of cattle, 177 ; on the

Jews, 193 ;
on the liability oi

negroes to tropical fevers after

residence in a cold climate, 194

;

on the difference between field-

and house-slaves, 196; on the in-

fluence of climate on colour, 196

;

colours of annelids, 265; on the

Ainos, 560; on the women of

San Giuhano, 586.

Querquedula acutay 414.
QuAtelet, proportion of sexes in man,

343; relative size in man and
woman, 244.

i^chua Indians, 34 ; local variation

of colour in the, 196; no grey
hair among the, 559 ;

hairlessness

of the, 561 ;
long hair of the, 580.

Quiacalia megcTy 225; proportions of
the sexes o^ iia Florida a^ Hondu-
ras, 246.

B.

Rabbit, white tail of the, 542.

Babbits, domestic, elongation of the
skull in, 56; modification of the

skull, in by the lopping of the

ear, 56; danger-signals of, 100;
numerical proportion of the sexes

in, 247.

Races, distinctive characters of, 167,

168 ;
or species of man, 168; crossed,

fertility or sterility of, 170; of
man, variability of the, 174; of

man, resemblance of, in menta-

characters, 178 ;
formation of,

181; of man, extinction of, 181;
effects of the crossing of, 192 ;

of

man, formation of the, 192; of

man, children of the, 557 ; beard-

less, aversion of, to hairs on the

face, 580.

Raffles, Sir S., on the banteng, 536.

Rafts, use of, 48, 180.

Rage, manifested by animals, 69.

Maia batiSy teeth of, 335.

clavatOy female spined on the

back, 331 ;
sexual difference in the

teeth of, 334.

maciUatay teeth of, 335.

Rails, spur-winged, 364.

Ram, mode of fighting of the 508
African, mane of an, 532 ;

fat-

tailed, 532.

Rameses II., features of, 168.

Ramsay, Mr., on the Australian

musk-duck, 359; on the regent-

bird, 413 ;
on the incubation of

Menura superba, 451.

liana eaculentay vocal sacs of, 350.

Rat, common, general dispersion of,

a consequence of superior cunning,

80; supplantation of the native,

in New Zealand, by the European
rat, 191

;
common, said to be poly-

gamous, 218; numerical propoV'

tion of the sexes in, 247.

Rats, enticed by essential oils, 530.

Rationality of birds, 410.

Rattle-snakes, difference of the sexes

in the, 351
;
rattles as a call, 353.

Raven, vocal organs of the 370;
stealing bright objects, 413; pied,

of the Peroe Islands, 424.

I

Rays, prehersilo organs of maV, SSL
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Bazor-bill, jonng of the, 486.

Keade, Winwoc^, suicide among
earages in Africa, 117 ;

mulattoes
not prolific, 171 ; efiect of castra-

tion of horned sheep, 506 ; on the
Guinea sheep, 235

;
on the occur-

rence of a mane in an African

ram, 533 ;
on the negroes* appre-

ciation of the beauty of their

women, 577 ;
on the admiration of

negroes for a black skin, 579 ;
on

the idea of beanty among negroes,

58f2
;
on the Joliofs, 587 ;

on the

marriage-customs of the negroes,

599.

Reason, in anluals, 75.

Redstart, American, breeding in im-

mature plumage, 484.

Redstarts, new mates found by, 408.

Reduvidae, stridulation of, 281.

Reed-bunting, head-feathers of the

male, 402 ; attacked by a bull-finch,
I

412. i

Reefs, fishes frequenting, 343.

Reeks, H., retention of horns by

breeding deer, 503; cow rejected

by a bull, 525 ;
destruction of pie-

bald rabbits by cats, 542.

Regeneration, partial, of lost parts in

man, 8.

Regent-bird, 413.

Reindeer, horns of the, 233 ;
battles

of, 501 ;
horns of the female, 503;

antlers of, with numerous points,

510; winter change of the, 542;

sexual preferences shewn by, 552.

Relationship, terms of, 590.

Religion, deficiency of, among cer-

tain races, 93 ;
psychical elements

of, 95.

Remorse, 114; deficiency of, among

savages, 131.

^engger, on the diseases of Cebus

AzarcB^ 7 ;
on the diversity of the

mental faculties of monkeys, 27;

on the Payaguas Indians, 32; on

the inferiority of Europeans to

savages in their senses, 33 ;
re-

venge taken by monkeys, 69; on

maternal affection in a Cebus^ 70;

on the reasoning powers of Ameri-

can monkeys, 77 ;
on the use of

stones by monkeys for cracking

hard nuts, 81 ;
on the sounds ut-

tered by Cebus A»ar(B, 84 ;
on the

signal-cries of monkeys, 87 ;
on tbs

polygamous habits of MyoeUs ca^

raya, 217 ; on the voice of the how-
ling monkeys, 527 ; on the odour

of Cervus campestris, 529; on the

beards of Myoetea caraya and

Pithecia Satemaa^ 531; on the

colours of Felia mitisy 534 ; on the

colours of Carvua p^udosus, 536 ;

on sexual differences of colour in

Mycetesy 537 ;
on the colour of the

infant Guaranys, 558 ;
on the early

maturity of the female of Ce6ii5

azarcBy 558 ;
on the beards of toe

Guaranys, 561 ; on the emotional

notes employed by monkeys, 572;

on American polygamous monkeys,

590.

Representative species, of birds, 468.

Reproduction, unity of phenomena

of, throughout the mammalia, 8

;

period of, in birds, 484.

Reproductive system, rudimentary

structures in the, 23 ;
accessory

parts of, 161.

Reptiles, 350.
—— and birds, alliance of, 166.

Resemblances, small, between man
and the apes, 150.

Retrievers, exercise of reasoning

faculties by, 78.

Revenge, manifested by animals, 69.

Reversion, 36 ;
perhaps the cause of

some bad dispositions, 137.

Bhagiumy difference of colour in the

sexes of a species of, 294.

Bhamphastos carinatuay 492.

Bhea darwiniiy 479.

Rhinoceros, nakedness of, 57 ;
horns

of, 505 ;
horns of, used defensively,

518; attacking white or grey

horses, 540.

Bhynohaay sexes and young of, 476.

—— australiSy 476.

hengedenaiSy 476.

capensia, 477.

Rhythm, perception of, by animals,

569.
,

Richard, M., on rudimentary musdee

in man, 12,

Richardson, Sir J., on the pairing of

Tetrao wmhellWy 366; on Tetrao

urophasianusy 372 ;
on the drum-

ming of grouse, 376 ;
on the dances

of Tetrao phasianeVuSy 381 ;
oi
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MMmbUMt of grouse, 405 ; on the
hottlee of nale deer, 501 ; on the

reindeer, 503; on the horns of the

mosk-oz, 505; on antlers of the
reindeer with nnmerons points,

510 ; on the moose, 515.

Richardson, on the Scotch deer-

hound, 516.
Richter, Jean Paul, on imagination, 74.
Riedel, on profligate female pigeons,

218.

Riley, Hr., on mimicry in butterflies,

324; birds* disgust at taste of

cert^ caterpillars, 326.

Ring-ouzel, colours and nidiflcation

of the, 455.

Ripa, Father, on the difficulty of dis-

tinguishing the raoes ofthe Chinese,

167.

Riralry, in singing, between male
birds, 369.

River-hog, African, tusks and knobs
of the, 520.

Rivers, analogy of, to islands, 159.

Rusch, brightness of male during
brewing-season, 340.

Robbery, of strangers, considered

honourable, 117.

Robertson, Mr., remarks on the de-

velopment of the horns in the roe-

buck and red-deer, 234.

Robin, pugnacity of the male, 360

;

autumn song of the, 370 ;
female

dinging of the, 370; attacking

other birds with red in their plu-

mage, 412; young of the, 480.

Robiuet, on the difference of size of

the male and female cocoons of the

silk-moth, 278.

Rodents, uterus in the, 38 ;
absence

of secondary sexual characters in,

218; sexual differences in the

colonia of, 534.

Roe, winter change of the, 542.

Bohlfs, Dr., Caucasian features in

negro, 167; fertility of mized

taoee in Si^ra, 171 ; colours of

birds in Sahara, 490 ;
ideasof beauty

amongst the Bomnans, 582.

Rolle, F., on the origin of man, 3

;

on a chaise in German frunilies

settled in Georgia, 196.

Roller, harsh cry o^ 371.

Remans, andent, gladiatorial ezhi-

HHoBioftha^ 123.

Ronjon, M. A., coincidence of arrested

development with polydactylism

37.

Rook, Toioe of the, 375.

Roesler, Dr., on the resemblance of

the lower surface of butterflies to

tho bsrk of trees, 311.

Rostrum, sexual difference in the

length of, in some weevils, 208.

Royer, Ma^le., mammals giving

suck, 163.

Rudimentary organs, 1 1 ;
origin of,

24.

Rudiments, presence of, in languages,

90.

Rudolphi, on the want of connexion

between climate and the colour of

the skin, 192.

Rnff, supposed to be polygamous,

219; proportion of the sexes in

the, 248 ;
pugnacity of the, 361

;

double moult in, 390, 392; duration

of dances of, 405 ;
attraction of the,

to bright objects, 413.

Rominants, male, disappearance of

canine teeth in, 53, 562 ;
generally

polygamous, 217 ; snborbital pits

of, 529 ; sexual differences of colour

in, 535.

EupicoUt croceOf display of plumage
by the male, 395.

RUppell, on canine teeth in deer and
antelopes, 514.

Russia, numerical proportion of malt
and female births in, 215, 243.

Eutidlla, 462.

Riitimeyer, Prof., on the physiogno

my of the apes, 54 ;
on the sexual

differences of monkeys, 561.

Rutlandshire, numerical proportion

of male and female births in, 242.

8.

Sachs, Prof., on the behaviour of the
male and female elements in fertili-

sation, 222.

Sacrifices, human, 144.

Sagittal crest in male apes and
Australians, 558.

Sahara, fertility of mixed races in,

171 ; birds of the, 456 ; animal in-

habitants of the, 489.

Sailors, growth of, delayed by con-

ditions of life, 81 ;
long>«igbtei,33«
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ikulon and soldiert, difference in the
proTOrtione of, 32.

St. John, Mr., on the attachment of
mated bird^ 410.

St. Kilda, bearda of the inhabitants
of, 660.

SalfM erioXf and 8, ttmbla, colouring
of the male, during the breeding
season, 340.
— lycaodon, 333.
— sahr, 333.

SallRon leaping out of fresh water,
IO7 ; male, ready to breed before
the female, 212; proportion of
the sexes in, 249

;
male, pugna-

city of the, 332 ;
male, characters

of^ during the breeding season, 332,
340; spawning of the, 344 ; breed-
ing of immature male, 485.

Salvin, 0., inheritance of mutilated
feathers, 60, 384, 603; on the
Humming-birds, 219, 454; on the
numerical proportion of the sexes

in Humming-birds, 248, 487 ;
on

Chamcepetes and Penelope^ 377

;

on Selasphorus platycercus, 378;
Pipra deliciosa, 378 ;

on Chasmo-
rhynchu8, 389.

Samoa Islands, beardlessness of the
natives of, 560, 581.

Sand-skipper, 270.

Sandwich Islands, variation in the

skulls of the natives of the, 26;
decrease of native population, 186 ;

population of, 257 ;
superiority of

the nobles in the, 587.— Islanders, lice of, 170.

San-Giuliano, women of, 586.

Santali, recent rapid increase of the,

45 ;
Mr. Hunter on the, 192.

Saphirinay characters of the males of,'

271.

Sarkidhmis melawnotus, characters

of the young, 465.

Sara, 0., on Pontoporeia affinis,

266.

Saturma oarpiniy attraction of males

by the female, 252.— /o, difference of coloration in the

sties ux, 316.

SatumUdaiy coloration of the, 314,

315.

Satage, Dr., on the fighting of the

malt gorillas, 562 ;
on the habits

•fibs gorilla, 591.

Savage and Wyman on the polyga-
mous habits of the gorilla, 217.

Savages, uniformity 0^ exaggerated,

28 ;
long-eighted, 83 ; rate of in-

crease among, usually small, 45;
retention of ^e prehensile power
of the feet by, 52 ; imitative facul-

ties of, 87 ; 129 ;
causes of low

morality of, 119; tribes of, sup-

planting one another, 128; im-
provements in the arts among,

144; arts of, 179; fondness of,

for rough music, 380; attention

paid by, to personal appearance,

574 ;
relation of the sexes among,

591.

Saviotti, Dr., division of malar bone,

39.

Saw-fly, pugnacity of a male, 291.

Saw-flies, proportions of the sexes in,

254.

Saxicola rvbicolay young of, 487.

Scalp, motion of the, 13.

Scent-glands in snakes, 352.

Schaaffhausen, Prof., on the develop-

ment of the posterior molars in

different races of man, 20 ;
on the

jaw from La Naulette, 40 ;
on the

correlation between muscularity

and prominent supra-orbital ridges,

44; on the mastoid processes ot

man, 53 ;
on modifications of the

cranial bones, 56 ;
on human sacri-

fices, 144
;
on the probable speedy

extermination of the anthropomor-

phous apes, 156 ;
on the ancient

inhabitants of Europe, 181; on
the effects of use and disuse ot

parts, 197 ;
on the superciliary

ridge in man, 556 ;
on the a1^

sence of race-differences in the in-

fant skull in man, 557 ;
on ugliness,

584.

Schaum, H., on the elytra of Dytiscut

and ffydroporusy 276.

Schelver, on dragon-flies, 290.

Schiodte, on the stridnlation of Meie^

rojems, 302.

Schlegel, F. von, on the complexity of

the languages of uncivilised per

pies, 91.—,
Prof., on Tanysipteray 468.

Schleicher, Prof., on the origin of

language, 87.

Sc aomburgk, Sir R., on the pugnacity
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tiie male musk-duck of Guiaas,

362 ; on the courtship of jRn^pioola

crooiof 895.

Sohooleraft, Mr., on the difficulty of

fashioning stone implements, 49.

Schweinfurth, complexion of negroes,

556.

Sdasna agut/o, 347.

Sclater, K L., on modified secondary

wing-feathers in the males of J^ipra^

378 ;
on elongated feathers in

nightjars, 384; on the speaes of

Chamorhynchus, 385 ;
on the plu-

mage of Ptleoanus onocroialits^

393 ; on the plantain-eaters, 460 ;

on the sexes and young of Tadoma
variegatOj 479 ; on the colours of

Lemwr macaco., 637
;
on the stripes

in asses, 548.

Scolecida, absence of secondary sexual

characters in, 260.

Soolopcuc frenatOy tail-feathers of,

377.

gallinagOy drumming of, 376.

~‘jax>etaiSy tail-feathers of, 377.

major, assemblies of, 405.— TVidson^ sound produced by,

377.

Soolytus, stridulation of, 302.

Scoter-duck, black, sexual difference

in coloration of the, 491 ;
bright

beak of male, 491.

Scott, Dr., on idiots smelling their

food, 36.

, J., on the colour of the beard

in man, 558.

Scrope, on the pugnacity of the male

salmon, 332; on the battles of

stags, 501.

Scudder, S. H., imitation of the

stridulation of the Orthoptera,

283; on the stridulation of the

Acridiide, 286 ;
on a Deyonian in-

sect, 280 ;
on stridulation, 566.

Sculpture, expression of the ideal of

bMuty by, 581.

Sea-anemonies, bright colours of, 260.

8ea-bear, polygamous, 218.

Sea^lephant, male, structure of the

nose of the, 527 ;
polygamous, 218.

Sea-lion, polygamous, 218.

Seal, bladder-nose, 5^.
Beals, their sentinels generally fe-

males, 100; eridence furnished by,

M lltA* TwOvMfnoiia

habits of, 218; battles of male,

500; canine teeth of male, 502;
sexual differences, 515; paiHng of,

522 ; sexual peculiarities of, 528

;

in the coloration of, 534 ;
apprecia-

tion of music by, 569.

Sea-scorpion, sexual difierenoes in

337.

Season, changes of colour in birds, in

accordance with the, 390 ;
chang es

of plumage of birds in relation to,

462.

Seasons, inheritance at corresponding,

230.

Sebituani, African chief, trying to

alter a fashion, 575.

Sebright Bantam, 238.

Secondary sexual characters, 207

;

relations of polygamy to, 217

,

transmitted through both sexe:^

226 ;
gradation of, in birds, 430.

Sedgwick, W., on hereditary tendency

to produce twins, 45.

Seemann, Dr., on the different appre-

ciation ofmusic by different peoples,

570 ;
on the effects of music, 571.

Seidlitx, on horns of reindeer, 506.

Solaaphonu platyccrcus, acuminate
first primary of the male, 378.

Selby, P. J., on the habits of the

black and red grouse, 219.

Selection, double, 225.

of male by female birds, 404,

421.

, methodical, of Prussian grena-

diers, 29.

, sexual, explanation of, 209, 213,

220; influence of, on the colour-

ing of Lepidoptera, 321.

, sexual and natural, contrasted,

226.

Self-command, habit of, inherited,

115 ;
estimation of, 118.

Self-consciousness, in animals, 83.

Self-preserration, instinct of, 112.

Self-sacrifice, by savages, 111; esli

mation of, 118.

Semilunar fold, 17.

Semmopithecut, 154; long hair on the

hea^ of sp^es of, 150, 604.— ohryaomclaa, rexual differences

of colour in, 537.

comatus, omameatal hair on the

head of, 549.
—— ^bnaiofua. beard. Ice.. oL SfiOu
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Semnopithacfu ncuioOf nose of, 150.——
> nenuBua, colonnng of, 551.—> rubictMduSf ornamental hair on

the head of, 548.

Senses, inferiority of Europeans to

savages in the, 33.

Sentinels, among animals, 100, 107.

Serpents, instinctively dreaded by
apes and monkeys, 67, 71.

ySerranus, hermaphroditism in, 161.

Sex, inheritance limited by, 230.

Sex^s, relative proportions of, in man,

242,,558; probable relation of the,

in primeval man, 591.

Sexual characters, secondary, 207

;

relations of polygamy to, 217

;

transmitted through both sexes,

226
;
gradation of, in birds, 430,— and natural selection, con-

trasted, 226.— characters, effects of the loss of
j

231 ;
limitation of, 231.— differences in man, 8.

selection, explanation of, 209,

213, 220; influence of, on the

colouring of Lepidoptera, 319 ;
ob-

jections to, 495 ;
action of, in man-

kind, 595.

similarity, 255.

Shaler, Prof., sizes of sexes in whales,

516.

Sharks, prehensile organs of male,

331.

Sharpe, Dr., Eurof>eans in the tropics,

195.

, R. B., ou Tanysiptera syhia,

451 ;
on Ceryle^ 457 ;

on the young

male of Dacelo Gaudicliaudi, 467.

Shaw, Mr., on the pugnacity of the

male salmon, 332.

———, J., on the decorations of birds,

382,

Sheep, danger-signals of, 100 ;
sexual

differences in the horns of, 230 ;

horns of, 235, 505 ;
domestic, sexual

differences of, late developed, 237 ;

numerical proportion of the sexes

in, 246; inheritance of horns by

one sex, 505 ;
effect of castration,

506; mode of fighting of, 508;

arched foreheads of some, 532.

, - Merino, loss of horns in females

of, 231 ;
horns of, 235.

Shells, difference in form of, in male

and Amale Gasteropoda, 262

;

heantifhl colours and shapes of,

264.

Shield-drake, pairing with a common
duck, 414 ;

New Zealand, sexes and

yonng of, 479.

Shooter, J., on the Kafl^ 579 ;
on

the marriage-customs ofthe Kaffirs,

598.

Shrew-mice, odour of, 528.

Shrike, Drongo, 461.

Shrikes, characters of young, 465.

Shnekard, W. E., on sexual differ-

ences in the wings of Hymeuoptera,

277.

Shyness of adorned male birds, 403.

Siagoniumy proportions of the sexes

in, 253; dimoiphism in males of,

299.

Siam, proportion of male and female

births in, 245.

Siamese, general beardlessness of the.

560 ;
notions ofbeauty of the, 578

;

hairy family of, 601.

Sidgwick, H., on morality in hypo-

thetical bee community, 99; our

actions not entirely directed by

pain and pleasure, 120.

Siebold, C. T. von, on the proportion

of sexes in the ApuSy 255 ;
on the

auditory apparatus of the stridu-

lant Orthoptera, 283.

Sight, inheritance of long and short,

33.

Signal-cries of monkeys, 87.

Silk-moth, proportion of the sexes

in, 250, 251; AUanthuSy ?rot

Canestrini, on the destruction of

its larvae by wasps, 251 ;
differ-

ence of size of the male and fe-

male cocoons of the, 278 ;
pairing

of the, 318.

Simiad®, 152 ;
their origin and diT\-

sions, 165.

Similarity, sexual, 225.

Singing of the Cicadife and Fulgoridm,

281 ;
of tree-frogs, 350 ;

of birds,

object of the, 368.

SirmiOy nakedness of, 56.

Sirex juwncuSy 292.

Siricid®, difference of the sexes in,

292.

Siskin, 394; pairing with a canary

,

Silana. throat-pouch of the m.i!cs ox,

355; 358.
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SiMy MlttlTft, of tho sexes* of insects,

278.

Skin, movement of the, 13; naked*

nees o^ in man, 56 ; colour of the,

198.
"— and hair, oorrelation of colour

of, 197,

Skull, variation of, in man, 26

;

cubic contents of, no absolute test

of intellect, 54; Neanderthal, ca>

j^city of the, 55 ;
causes of modi-

fication of the, 55; diiference of,

in form and capacity, in different

races of men, 168; variability of

the shape of the, 174 ;
differences

of, in the sexes in man, 557 ; arti-

ficial modification of the shape of,

575.

Skunk, odour emitted by the, 528;
white tail of, protective, 543.

Slavery, prevalence of^ 117 ;
of wo-

men, 593.

Slaves, difference between iield and

house-slaves, 196.

Sloth, ornaments of male, 534.

Smell, sense of, in man and animals,

17.

Smith, Adam, on the basis of sym-
pathy, 106.

,
Sir A ,

on the recognition of

women by male Cynocephali. 8 ; on
revenge by a baboon, 69 ;

on an
instance of memory in a baboon,

74 ;
on the retention of their colour

by the Dutch in South Africa, 193

;

on the polygamy of the South

African antelopes, 217 ;
on the

polygamy of the lion, 218; on the

proportion of the sexes in Kobus
eilipnprymnuSf 247 ;

on Bucephalus

oapensiSj 351 ;
on South African

lizards, 358; on fighting gnus,

501 ;
on the horns of rhinoceroses,

506 ;
on the fighting of lions, 521

;

on the colours of the Cape Eland,

535; on the colours of the- gnu,

536 ;
on Hottentot notions of

beauty, 578; cusneiief in conunu-

nistic marriages, 588.

, F., on the Cynipidaj and Ten-

fhredinidse, 254; on the relative

size ofthe sexes of Aculeate Hymen-
optera, 279 ; on the difference be-

tween the sexes of ants and bees.

292; cn the stridulation of Trox

aabulosus, SOS; on the stridnlatioft

of Mmonychus pseudacori^ 805.
Smynihurus luteus^ courtship of, 279.
Snakes, sexual differences of, 351

;

mental powers of, 352 ; male, ar-

dency oi, 352.
** Snarling mnscles,” 41.

Snipe, drumming of the, 376 ;
colo-

ration of the, 491.

, painted, sexes and young of,

476.

, solitary, assemblies of, 40$.
Snipes, arrival of male before the

fem^e, 212; pugnacity of male,

362; double moult in, 390.

Snow-goose, whiteness of the, 492.

Social animals, affection of, for each

other, 102; defence of, by the
males, 107.

Sociability, the sense of duty con

nected with, 98; impulse to, in

animals, 105; manifestations of,

in man, 108; instinct of, in ani-

mals, 109.

Sociality, probable, of primeval men,

62; infiuence of, on the develop-

ment of the intellectual faculties,

128
;
origin of, in man, 129.

Soldiers, American, measurements of,

29.

and sailors, difference in the

proportions of, 32.

Soienostoinaj bright colours and mar-
supial sack of the females of,

346.

Song of male birds appreciated by
their females, 92 ;

want of, in

bnlliant plumaged birds, 401 ;
of

birds, 450.

SoreXf odour of, 528.

Sounds admired alike by man and
animals, 92; produced by fishes,

347
;
produced by male frogs and

toads, 350 ; instrumental ly pro-

duced by birds, 376 et seq,

Spain, de<^ence of, 141.

Sparassus smaragduluSf difference of

colour in the sexes of, 272.

Sparrow, pugnacity of the male, 360

;

acquisition of the Linnet’s song by
a, 370; coloration of the, 473; im-
mature plumage of the, 486.

, white-crowned, young of the
486.

Sparrows, house- and tree-, 455.
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SpUTOwt, new mates found by, 408.—, sexes and young of, 488

;

learning to sing, 570.

Spathura Underwoodi, 388.
Spawning of fishes, 341, 344.
Spear, used before dispersion of man.

180.

Species, causes of the advancement,
of, 137 ; distinctive characters of,

> 166; or races of man, 168; steri-

>,lity and fertility of, when crossed,

1^0; supposed, of man, 174; gra-
dfttion of, 175 ; difficulty of defin-

ing, 175
;
representative, of birds,

468 ;
of birds, comparative differ-

ences between the sexes of distinct,

469.

Spectrum femoratum, difference of
colour in the sexes of, 289.

Speech, connection between the brain
and the faculty of, 88 ;

connection

of intonation with music, 570.
“ Spel ” of the black-cock, 375.

Spencer, Herbert, on the infiuence of
food on the size of the jaws, 33;
on the dawn of intelligence, 67;
on the origin of the belief in spirit-

ual agencies, 94 ; on the origin of

the moral sense, 123; on music,

571, 572.

Spengel, disagrees with explanation of

man's hairlessness, 602.

Sfie/m-whales, battles of male, 500.

Sphingidse, coloration of the, 314
Sphinx, Humroing-bii*(^ 317.
——,

Mr. Bates on the caterpillar

of a, 325.
• moth, musky odour of, 308.

Spiders, 272; parental feeling in,

106 ;
male, more active than female,

221 ;
proportion of the sexes in, 254

;

secondary sexual characters of, 272

;

courtship of male, 273; attracted

by music, 273 ;
male, small size of,

273.

SpUosoma menUuistri, rejected by

turkeys, 316.

Spine, alteration of, to suit the erect

attitude of man, 53.

Spirits, fondness of monkeys for, 7.

Spiritual agencies, belief in, almost

universal, 94.

^fijpsra cyanea and ciois, 412.

Bpoonbill, 374; Chinese, change of

plumage in, 461.

Spo^ retained throughout groups of
birds, 427 ; disappearance 0^ in
adult mammals, 546.

Sprengel, C. E., on the sexuality of
plants, 212.

Spring-boc, horns of the, 509.
Sproat, Mr., on the extinction of

savages in Vancouver Island, 183

;

on the eradication of facial hair by
the natives of Vancouver Island,

580; on the eradication of the
beard by the Indians of Vancouver
Island, 603.

Spurs, occurrence of, in female fowls,

227, 231
;

development of, in

various species of Phasianidse, 235

;

of Gallinaceous birds, 362, 364;
development of, in female Gal-
linacee, 449.

Squilla, different colours of the sexes

of a species of, 271.

Squirrels, battles of male, 500; Af-
rican, sexual differences in the
colouring of, 534 ;

black, 540.

Stag, long hairs of the throat of, 521

;

horns of the, 227, 229 ;
battles of,

501 ;
horns of the, with numerous

branches, 510; bellowing of the,

526 ; crest of the, 531.— -beetle, numerical proportion of

sexes of, 253 ;
large size of male,

278; weapons of the male, 299.

I
Stainton, H. T., on the numerical

proportion of the sexes in the

smaller moths, 251 ;
habits of Ela-

chista rufocinerea, 252 ; on the

coloration of moths, 315 ;
on the

rejection of Spiloaoma menthastrt\

by turkeys, 316; on the sexes of

Agrotis exclamationis, 316.

Staley, Bishop, mortality of infant

Maories, 187.

Stallion, mane of the, 521.

Stallions, two, attacking a third, 101

;

fighting, 501; small canine teeth

of, 514.

Stansbury, Capt., observations on

pelicans, 102.

Staphylinidae, hornlike processes in

male, 299.

Starfishes, parental feeling in, 106;
bright colours of some, 260.

Stark, Dr., on the death-rate in towns

and rural districts. 138; on the

infiuence of marriage on mortality.
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189 ; on th€ higher mortality of

mmlet in Scotland, 243.

Starling, American field-, pugnacity of

male, 367.

— i^-winged, selection of a mate

by the female, 416.

Starlings, three, frequenting the same

nest, 219, 409; new mates found

by, 408.

Statues, Greek, Egyptian, Assyrian,

&C., contrast^, 581.

Stature, dependence of^ ui)on local

influences, .31.

Staudinger, Dr., on breeding Lepid-

optera, 251; his list of Lepid-

optera, 252.

SUiunton. Sir G., hatred of indecency

a modern virtue, 119.

Stealing of bright objects by birds,

413.

Stebbing, T. R., on the nakedness of

the human body, 600.

Stemmatopnsy 528.

Stendhal, see Bombet.

Stendbothrus pratorum^ stridulation,

286.

Stephen, Mr. L., on the dlflerence in

the minds of men and animals, 78

;

on general concepts in animals,

89; distinction between material

and formal morality. 111.

Sterility, general, of sole daughters,

135; when crossed, a distinctive

character of species, 166; under

changed conditions, 189, 191.

Sterna^ seasonal change of plumage in,

493.

Stickle-back, polygamous, 220 ;
male,

courtship of the, 331 ;
male, bril-

liant colouring of, during the breed-

ing season, 3^ ;
nidifleation of the,

345.

Sticks used as implements and wea-

pons by monkeys, 81.

Sting in bees, 208.

Stokes, Capt., on the habits of the

great bower-bird, 881.

Stoliezka, Dr., on colours in snakes,

352.

Stonechat, young of the, 487.

Stoneimplements, difficultyofmaking,

49 ;
as traces of extinct tribes, 181.

Btnnes, used by mmkeys for breaking

hard frniti ani as missiles, 50;
piktof; 179.

Siork, black, sexual ditterenoes in tie

bronchi of the, 874 ; red beak of

the, 491.

Storks, 491, 493 ;
sexual difference

in the colour of the eyes of, 425.

Strange, Mr., on the satin bower-
bird, 381.

Stretch, Mr., on the iimcrical pro-

portion in the sexei of chickens,

247.

Strepaioeroa kuda^ horns of, 512 ;
mark-

ings of, 543.

Stridulation, bv males of Thendion,

274 ; of the 6rthopttra and Homop-
tera discussed, 289; of beetles,

301.

Stripes, retained throughout groups

of birds, 427 ;
disappearance of, in

adult mammals, 546.

Strix flammeay 408.

Structure, existence of unserviceable

modifleatioDs of, 61.

Struggle for existence, in man, 142,

146.

Struthers, Dr., on the occurrence of

the Fupra-condyloid foramen in the

humerus of man, 21.

Sttimella ludovictana, pugnacity of the

male, 367.

Stumw vulgat'xSy 408,
Sub-species, 175.

Sufleriug, in strangers, indifierence of

savages to, 117.

Suicide, 137 ;
formerly not regarded

as a crime, 117 ;
rarely practised

among the lowest savages, 1 1 7.

Suidn, stripes of young, 464.

Sulivan, Sir B. J., on speaking of

parrots, 85; on two stallions at-

tacking a third, 501.

Sumatra, compression of the nose by
the Malays of, 583.

Sumner, Archb., man alone capable of

progressive improvement, 79.

Sun-birds, nidificatioo of, 454.

Superstitions, 144
;

prevalence of,

122 .

Superstitious customs, 96.

Superciliary ridge in man, 556, 558.

Supernumerary digiu, more frequent

in men than in w'omen, 223 ; in*

heritance of, 232; early develop-

ment of, 237.

Supra-condyloid foramen in the eaily

progenitors of man, 160.
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Suspicion, proralcnoe of, among ani-

mals, 69.

Swallow-tail butterfly, 312.

Swallows deserting their young, 108,
113.

Swan, black, wild, trachea of the,

374 ;
white young of, 482 ;

red beak
of the, 491 ;

black-necked, 493.

Swans, 491, 493
;
young, 481.

^ ^waysland, Mt., on the arrival of

'^igratory birds, 212.

S\^fts, migration of, 108.

Swinhoe, R., on the common rat in

Fonnosa and China, 80 ;
beharionr

of lizards when caught, 355 ; on

the sounds produced by the male
hoopoe, 376; on Dicrurus macro-

cercus and the spoonbill, 461 ; on

the young of Ardeola^ 468 ;
on the

habits of Tumix^ 476 ;
on the

habits of Khynchcca bengalerisis,

476
;
on Orioles breeding in imma-

ture plumage, 484.

Sylvia atricapilla, young of, 487.
—— ctncreoy aerial love-dance of the

male, 380.

Sympathy, 134 ; among animals, 102

;

its supposed basis, 106.

Sympathies, gi-adual widening of,

123.

Syngnathous fishes, abdominal pouch

in male, 163.

SypheoUdes aurituSy acuminated pri-

maries of the male, 378 ;
ear-tufts

of, 384

T.

Tabanidw, habits of, 208.

Tadoma variegata, sexes and young

of, 479.

mUpanser^ 414.

Tahitians, 145; compression of the

nose by the, 583.

Tail, rudimentary, occurrence of, in

man, 22 ;
convoluted body in the

extremity of the, 23 ;
absence of,

in man and the higher apes, 58;

variability of, in species of Macacus

and in baboons, 58
;
presence of, in

the early progenitors of man, 160;

length of, in pheasants, 445, 451,

452 ;
diffiwnce of length of the,

in the two sexes of birds, 451.

on the efifcts of na-

tural selection on civilised nations,

133.

Tanager, scarlet, variation in the
male, 424.

Tanagra issttoa, age of mature plu*

mage in, 483.

rubra 424; young of, 487.
Tanais, absence of mouth in the males
of some species of, 208

;
relations

of the sexes in, 255; dimorphic
males of a species of, 265.

Tankorville, Earl, on the battles of

wild bulls, 501.

7’anyst]pt&ra, races of, determined from
adult males, 468.

syhiOy long tail-feathers of, 451.

Taphroderea distortus, enlarged left

mandible of the male, 277.

Tapirs, longitudinal stripes of young,

464, 546.

Tarsi, dilatation of front, in male
beetles, 275.

Tarsius, 156.

Tasmania, half-castes killed by the

natives of, 170.

Tasmanians, extinction of, 184.

Taste, in the Quadrumana, 541.

Tattooing, 178 ;
universality of, 574.

Taylor, G., on Quiscalus major, 248.

Tea, fondness of monkeys for, 7.

Tear-sacks, of Ruminants, 529.

Teebay, Mr., on changes of plumage
in spangl^ Hamburgh fowls, 229.

Teeth, rudimentary incisor, in Rumi-
nants, 11 ;

posterior molar, in man,

20 ;
wisdom, 20 ;

diversity of, 26

;

canine, in the early progenitors ot

man, 160; canine, of male mam-
mals, 502; in man, reduced by
correlation, 562 ;

staining of the,

574; front, knocked out dt filed

by some savages, 575.

Tegetmeier, Mr., on the traAsmission

of colours in pigeons by one sex

alone, 231; numerical proportion

of male and female births in dogs,

246; on the abundance of male

pigeons, 247 ;
on the wattles of

game-cocks, 403 ;
on the couriahip

of fowls, 417 ;
on the loves of pigeons,

418; on dyed pigeons, 418; blue

dragon pigeons, 446.

Tembeta, S. Ameiican ornament, 575.

Temper, in dogs and horses, inherited,

69.
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Tta^ proportioni 0/ the sexes in the

249; brif^tness of male, during

breeding season, 340*

Tenebrionidtt, stridulation of, 802.

Tennent, Sir J. £., on the tusks of

the Ceylon Elephant, 507, 515;
on the frequent absence of beard in

the natives of Ceylon, 560 ; on the

Chinese opinion of the aspect of

the Cingalese, 578.

Tennyson, A., on the control of

thought, 123.

Tenthr^inidie, proportions of the

sexes in, 254; fighting habits of

male, 291 ;
difference of the sexes

in, 292.

Tephrodornia^ young of, 468.

Terai, in India, 182.

Termites^ habits of, 291.

Terns, white, 492 ;
and black, 493.

— seasonal change of plumage in,

492.

Terror, common aetion of, upon the

lower animals and man, 69.

Testvdo elegans, 351.

— nigroj 351.

Tetrao cufido, battles of, 367 ; sexual

differenoe in the vocal organs of,

371.
—» phasianetttUf dances of^ 380

;

duration of dances of, 405.— sootums 455, 465, 471.

ieiriXt 455, 465, 471 ;
pugnacity

of the male, 363.

wnbellMs, pairing of^ 367 ;
battles

of, 367 ; dramming of the male,

375.

urogaiMdes, dances of, 405.

^ wrogc^ua^ pugnacity of the male,

363.

nrophasiOHUM^ inflation of the

(esophagus in the male, 372.

ThmrnMi, young of, 468.

Tkaumalaa pieta, display of plumage
by the male, 396.

ThidOy sexual differences of colouring

in species 310.— ni6s protective colouring of,

312.

Tkeoophofafweoy 308.

Theognis, selection in mankind, 29.

Thendkm^ stridnlatioa of males oi^

273.

/MMium, 272.

Tkorniwua oUrmiMt and T /hricokm,

differenoe of colour in the sexes ot
272.

Thompson, J. H., on the battles of

sperm-whales, 500.

, W., on the colouring of the

m^e char during the breeding
season, 340; on the pugnacity ot

the males of OallintUa chhropui,

360 ;
on the finding of new mates

by magpies, 407 ; on the finding ot

new mates by Peregrine falcons,

408.

Thorax, processes of, in male beetles,

295.

Thorell, T., on the proportion of the

sexes in spiders, 255.

Thornback, difference in the teeth of

the two sexes of the, 334.

Thoughts, control of, 123.

Thrush, pairing with a blackbird,

414; colours and nidification of

the, 455.

Thrushes, characters of young, 455,
464.

Thug, remorse of a, 117.

Thumb, absence of, in Ateles and iSTy-

lobatea, 51.

Thury, M., on the numerical propor-

tion of male and female births

among the Jews, 243.

I%ylacmu8j possession of the marsupial

sack by the male, 161

Thysanura, 279.

Tibia, dilated, of the male Crabo crir

brarius, 276.

and femur, proportions of, in

the Aymara Indians, 34.

Tierra del Fuego, marriage-customs

of, 598.

Tiger, colours and markings of the,

545.

Tigers, depopulation of districts by, in

India, 46.

Tillus elongatu8f difference of colour

in the sexes of, 294.

Timidity, variability of, in the same
species, 69.

Tineina, proportion of the sexes in*

250.

TipulOf pugnacity of male, 280.

Tits, sexuM differenceof colour in,

458.

Toads, 849; male, treatment of ova

by some, 163 ;
male, ready to breed

before the female, 212.
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Todaji, infanticide and proportion of
M*«e, 255; practise polyandry,
M3; choice of husbands amongst,

Toe, ^at, condition of, in the human
embryo, 11.

Jbmioui villosus proportion of the
eezes in, 253.

Tomtit, blue, sexual difference of co-
lour in the, 458.

Ttoga Islands, beardlessness of the
antives of, 560, 581.

Tooxe, Home, on language, 86.
Tools, flint, 145 ; used by monkeys,

81 ;
use of, 48.

Topknots in bii-ds, 384.
Tortoise, voice of the male, 567,
Tortures, submitted to by American

savages, 118.

Totanus, double moult in, 390.
Toucans, colours and nidification of

the, 455
;

beaks and ceres of the,

491.

Toems, residence in, a cause of dimi-
nished stature, 31.

Toynbee, J., on the external shell of
the ear in man, 14.

Trachea, convoluted and imbedded in

the sternum, in some birds, 374;
structure of the, in Mynchata^ 476.

Trades, affecting the form of the
skull, 56.

Tragelaphus, aexual differences of
colour in, 535.— scnptusy dorsal crest of, 530;
markings of, 543, 544.

Tragopan, 220 ;
swelling of the wat-

tles of the male, during courtship,

383; display of plumage by the

male, 397 ;
markings of the sexes

of the, 428.

Tragops dispar, sexual difference in

the colour of, 351.

Training, effect of, on the mental

difference between the sexes of

man, 565.

Transfer of male characters to female

birds, 470.

Transmission, equal, oi ornamental

characters, to both sexes in mam-
mals, 542.

Traps, avoidance of; by animals, 80;

use of, 48.

Treachery, to comrades avoidance of,

hr savages, 111

Tremew 292,
®***“®*» 128; extinction of;

sea VUV
sexes of a species of, 294.

Trigla, 347.
Trimen, R., on the proportion of the

sexes in South African butterflies,
250 ; on the attraction of males by
the female of Lasmampa gtierctia
252; on Pneumoroj 288; on dif-
ference of colour in the sexes of
beetles, 294; on moths brilliantly
coloured beneath, 315

; on mimicry
in butterflies, 325; on Qymnisa
iSiSf and on the ocellated spots of
Lepidoptera, 428; on CyUo Leda,

Tringay sexes and young of, 485.
comutay 391.

TriphcBna, coloration of the species
of, 313.

Tristram, H. B., on unhealthy dis-
tricts in North Africa, 194; oa
the habits of the chaffinch in Pale»
tine, 248; on the birds of the
Sahua, 456; on the animals in-
habiting the Sahara, 489.

Triton cristatusy 348.
palmipesy 348.
punctatusy 348.

Troglodyte skulls, greater than those
of m(^ern Frenchmen, 55.

Troglodytes vrdgarisy 473.
Trogons, colours and nidification of

the, 455, 456.
Tropic-birds, white only when mature,

492.

Tropics, freshwater fishes of the.
343.

Trout, proportion of the sexes in,

249 ; male, pugnacity of the, 332.
Trox aabulosttSy stndulation of, 303.
Truth, not rare between members of

the same tribe, 118 ;
more highly

appreciated by certain tribes, 122.
Tulloch, Major, on the immunity of

the negro from certain fevers, 193.
Tumbler, almond, change of plumage

in the, 238.

Turdus meruhy 455
;
young of; 487.

migratornUy 464.

mustctts, 455.— polyglottusy ^ung of; 487*
—— iorquodusy 455
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Tarksy, wild, pugnacity of young
mala, 366 \

wild, notes of th^ 375

;

swelling of the wattles of ths male,

383; variety of, with a top«knot,

384; recognition of a dog by a, 412 ;

male, wild, acceptable to domesti*

cated femmes, 418 ;
wild, first ad>

vances ^iiade by older females, 419

;

wild, breast-tuft of bristles of the,

461.

Turkey-cock, scraping of the wings
of, upon the ground, 375; wild,

display of plumage by, 394 ;
fight-

ing habits of, 404.

Turner, Prof. W., on muscular fasci-

culi in man referable to the pon-

niculus camosus, 13; on the occur-

rence ofthesupra-condyloid foramen
in the hnman humerus, 21 ; on
muscles attached to the coccyx in

roan, 22 ;
on the fiium ienninale in

man, 23 ;
on the variability of the

muscles, 26 ;on abnormal conditions

of the human uterus, 39 ;
on the

development of the mammary
glands, 162 ;

on male fishes hatch-

ing ova in their mouths, 163, 345;
on the external perpendicular fissure

of the brain, 200 ;
on the bridging

convolutions in the brain of a chim-

panzee, 201.

Tumtx^ sexes of some species of, 475

;

480. ;

Turtle-dove, cooing of the, 374.
J

Tuttle, H., on the lumber of siiecies
j

of man, 174.
|

Trior, £. B., on emotional cries, ges-

tures, &c., of man, 85; on the

origin of the belief in spiritual

agencies, 94 ;
remorse for violation

of trilml usage in marrying, 1 15

;

on the primitive harbai&m of

civilised nations^ 143 ; on the origin

of counting, 144; inventions of

savages, 145 ; on resemblances, of

the mental characters indifferent

races of man, 178.

Type of structure, prevalence of, 164.

fyphteuty St ridulallng organs of, 301

;

stridnlation of, 303.

Tyranga cutha^ 462.

Twins, tendency to produce, here-

ditary, 45.

Twite, propoition of the eexee in the^

848.

U.

Ugliness, said to consist in an approach
to the lower animals, 584

Umbrella-bifd, 373,
Umbrina^ sounds produced by, 347.

United States, rate of increase in, 44

;

influence of natural selection od
the progress of, 142 ; change undo •

gone by Europeans in the, 196.

Upupa epopsy sounds produced by the
male, 376.

Uraniidai, coloration of the, 314.

Uria tt'oilcy variety of (= U. /rrery-

mansX 4^24.

Urodehy 348.

Urostictc Benjaminiy sexual differences

in, 442.

Use and disuse of parts, effects of, 32

,

influence of, on the races of man,
197.

Uterus, reversion in the, 38 ; more or

less divided, in the human subject,

38, 43 ;
double, in the early pro-

genitors of man, 161.

V.

VTaccioation, influence of, 134.

Vancouver Island, Mr. Sproat on the
savages of, 183 ;

natives of, eradi-

cation of facial hair by the, 580.

Vandlw cristatusy wing tubercles cf

the male, 366.

Vaiie85(Zy 308 ; resemblance of lower
surface of, lo bnix of trees, 311.

Variability, anuses of, 28; in man,
analogons to that in the lower
animals, 29 ;

of the races of man,
174; greater in men than in

women, 223
;

period of, relation of

the, to sexual selection, 240; of

birds, 422 ;
of secondary sexnal

characters in man, 559.

Variation, laws of, 29; correlated^

43; in man, 146; amdogous, 152;
analogous, in plumage of birds, 385.

V'eriations, spontaneous, 44.

Varieties, absence of, between two
species, evidence of their distinct-

ness, 167.

Variety, an object in nature, 493.

Variola, communicable between man
and the lower animals, 7*
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Vftiuial, human bones from, 22.

Veddabs, monogamous habits of, 591.

Teitoh, Mr., on the aversion of

Japanese l^ies to whiskers, 581.

Vengeance, instinct of, 113.

Venus Erycina, priestesses of, 587.

Vermes, 264.

Vermiform appendage, 21.

Verreauz, M., on the attraction of

'^.nnmerous thales by the female of

u Australian BonSbyx, 252.

Ver^brn, caudal, number of, in

macaques and baboons, 58 ;
of

monkeys, partly imbedded in the

body. 59.

Vertebrata, 330; common origin of

the, 158; most ancient progenitors

of, 161 ;
origin of the voice in aii>

breathing, 567.

Vestcula prostatica, the homologue of

the uterus, 24, 161.

Vibrissse, represented by long hairs

in the eyebrows, 19.

Vidua, 403, 462.

axillaris, 219.

Villerme, M., on the influence of

plenty upon stature, 31.

Vinson, Aug., courtship of male

spider, 273 ;
on the male of Epeira

nigra, 273.

Viper, difference of the sexes in the,

851.

Virey, on the number of species of

man, 174.

Virtues, originally social only, 116;

gradual appreciation of, 131.

Viscera, vanability of, in man, 27.

Vlacovich, Prof., on the ischio-pubic

muscle, 41.

Vocal music of birds, 368.— organs of man, 87 ;
of birds, 90,

450; of frogs, 350; of the Inses-

sores, 370; difierence of; in the

sexes of birds, 371 ;
primarily used

in I'elation to the propagation of

the species, 566.

Vogt, Karl, on the origin of species, 1

;

on the origin of man, 3; on the

semilunar fold in man, 17 ;
on mi-

crocephalous idiots, 35 ;
on the imi-

tative faculties of microcephalous

idiots, 87 ;
on skulls from Brazilian

caves, 168 ;
on the evolution of the

races of man, 177 ; on the formation

of the skull in women, 557 ; on the

^nos and negroes, 560 ;
on the in-

creased cran^ difference of the

sexes in man with race development,

566 ;
on the obliquity of riie eye in

the Chinese and Japanese, 578.

Voice in mammals, 525 ;
in monkeys

and man, 558 ;
in man, 566 ;

origin

of, in air-breathing vertebrates,567

Von Baer, definition of advancement

in the organic scale, 164.

Vulpian, Prof., on the resemblance

between the brains of man and of

the higher apes, 6.

Vultures, selection of a mate by the

female, 416 ;
colours of, 493.

W.

Waders, young of, 486.

Wagner, R., on the occurrence of the

diastema in a Kaffir skull, 40 ;
on

the bronchi of the black stork, 374.

Wagtail, Ray*s, airival of the male

before the female, 212.

Wagtmls, Indian, young of, 468.

Waist, proportions of, in soldiers and

sailors, 32.

Waitz, Prof., on the number of spe-

cies of man, 174; on the liability

of negroes to tropical fevers after

residence in a col^ climate, 194;

on the colour of Australian infants,

558 ;
on the beardlessness of

negi’oes, 560 ;
on the fondness of

mankind for ornaments, 573; on

negro ideas of female beauty, 579;

on Javan and Cochin Chinese ideas

of beauty, 580.

Walckenaer and Gtervais, spider at-

tracted by music, 273 ;
on the Myri-

apoda, 274.

Waldeyer, M., on the hermaphroditism

of the vertebrate embryo, 161.

Wales, North, numerical proportion ot

male and female births in, 242.

Walker, Alex., on the large size of the

hands of labourers* children, 33.

on sexual differences in

the diptera, 280.

Wallace, Dr. A., on the prehensile

use of the tarsi in male moths, 209

;

on the rearing of the Ailantkua

silkmoth, 251; on breeding Lepi-

Joptera, 251 ;
proportion of sexes of

Bombyx cynthia, B, yamamai, and

2 y
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B, Psmyt reared by, 253 ;
on the

derelopment of Bombyx oynthia

and £, yamomai^ 278
;
on the pair-

ing of Bombyx cynthia, 318.

Waliaoe, A. K, on the origin of

man, 3 ; on the power of imitation

in man, 68 ; on the use of missiles

by the orang, 82 ;
on the rarying

appreciation of truth among differ^

ent tribes, 122; on the limits of

natural selection in man, 49, 127

;

on the occurrence of remorse among
ayages, 131 ; on the effects of

natu^ selection on cirilised na-

tions, 133 ;
on the use of the con-

Tergenoe of the hair at the elbow in

the orang, 151 ;
on the contrast in

the characters of the Malays and
Papuans, 168 ; on the line of sepa-

ration between the Papuans and
Malays, 169 ;

on the birds of para-

dise, 219 ;
on the sexes of Omithop-

iera Oecstis, 250 ;
on protective re-

semblances, 261 ;
on the relative sizes

of the sexes of insects, 278 ;
on JET/a-

phomyia^ 280 ;
on the pugnacity of

the males of Leptorhynchus angus^

iafuSf 299; on sounds produced by
Euchirus longimanitSj 304; on the

colours of Biadomay 309 ;
on Eal*

Uma, 311 ; on the protective colour-

ing ofmoths,913 ; on bngltt colora-

ration as protective in butterflies,

314; on variability in the Papi-

lionids, 320; on male and female

butterflies inhabiting different sta-

tions, 321 ; on the protective nature

of the dull colouring of female but-

terflies, 321, 322, 325 ;
on mimicry

in butterflies, 324 ;
on the bright

colours of caterpillars, 325; on

brigbtly-coloured fishes frequenting

reefi^ 543; on the coral snakes, 353

;

on Paraditea apoda, 385; on the

display of plumage by male birds

of pa^ise, 395; on assemblies of

birds of paradise, 405 on the in-

stability of the ocellated spots in

HtpparchiaJaniray^2%'y on sexually

limited inheritance, 444; on the

sexual coloration of birds, 452, 472,

473, 475, 480; on the relation be-

tween the colours and nidification

of birds, 452, 455 ; on the colora-

tioB of the Gotingidc, 460 ; on the

Khmales of Poaradiaea apoda and
pajmana^ 470; on the incubation

ofthe cassowary, 478 ;
on protective

coloration in birds, 489; on the

Babirusa, 519; on the markings of

the tiger, 545 ;
on the beards of the

Papuans, 560 ; on the hair of the

Papuans, 575 ;
on the distribution

of hair on the human body, 600.

Walrus, development of the nicti-

tating membrane in the, 17 ; tusks

of the, 502, 507 ;
use of the tusks

by the, 513.

Walsh, B. D., on the proportion of

the sexes in Papilio TumuSy 250*

on the Cynipids and Cecidomyidie,

254; on the jaws of Ammophila,

275; on Corydalia comutuay 275 :

on the prehensile organs of male
insects, 275; on the antennas of

Penthty 275 ;
on the caudal appen-

dages ofdragon-flies, 276 ;
on Platy-

phyllum concavumy 286 ; on the sexes

of the Ephemerids, 289; on the

difference of colour in the sexes of

Spectrum fmoratumy 289 ;
on sexes

of dragon-flies, 290
;
on the differ-

ence of the sexes in the Icbneu-

monidae, 292 ;
on the sexes of Orso-

dacna atroy 294; on the variation

of the horns of the male Phanteus

cami/eXy 297 ;
on the coloration of

the species of AntkochariSy 312.

Wapiti, battles of, 501; traces of

horns in the female, 504 ; attacking

a man, 511 ;
crest of the male, 531

,

sexual difference in the colour oi

the, 536.

Warbler, hedge-, 473
;
young of the.

481.

Warblers, superb, nidification of, 454
Wanness, acquir^ bv animals, 80.

Wanngton, R., on the habits of the

Btickle-backs, 331, 345 ; on the

brilliant colours of the male
stickle-back during the breeding

season, 340.

Wart-hog, tusks and pads of the, 519

Watchmakers, short-sighted, 33.

Waterhen, 360.

Waterhouse, C. 0., on blind beetlef.

294 ;
on difference of colour in

the sexes of beetles, 294.—

—

, 0. R., on the voice of Bykbabe*

567
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^attr-ouiel, 455; aatamn song of

the, S70
Wftterton, C.y on the Bell-bird, 389 ;

on the pairing of a Canada goose

with a Bemicie gander, 414; on

hares fighting, 500.

Wattles, disadvantageons to male

birds in fighting, 404.

Weale, J. Mansel, on a South African

^ caterpillar, 325.

l^alth, influence of, 134.

Ww^ons, used by man, 48 ;
employed

byVmonkeys, 81 ;
offensive, of males,

210; of mammals, 501 et seq.

Weaver-bird, 370.

Weaver-birds, rattling of the wings

of, 375
;
assemblies of, 405.

Webb, Dr., on the wisdom teeth, 20.

Wedderburn, Mr., assembly of black

game, 407.

Wedgwood, Hensleigh, on the origin

of language, 87.

Weevils, sexual difference in length of

snout in some, 208.

Weir, Harrison, on the numerical

proportion of the sexes in pigs and

rabbits, 247 ;
on the sexes of young

pigeons, 247 ;
on the songs of birds,

368; on pigeons, 411; on the dis-

like of blue pigeons to other co-

loured varieties, 417 ;
on the d^

sertion of their mates by female

pigeons, 418.—,
J. Jenner, on the nightingale

and blackcap, 212 ;
on the relative

sexual maturity of male birds, 213

;

on female pigeons deserting a feeble

mate, 214; on three starlings fre-

quenting the same nest, 219 ;
on

the proportion of the sexes in Ma-

ckeies jmufnax and other birds, 247,

248; on the coloration of the Tri-

phctna, 313; on the rejection of

certain caterpillars by birds, 326 ;

on saxual differences of the beak in

ttit goldfinch, 360; on a piping

bullfinch, 369 ;
on the object of the

nightingale’s song, 368; on song-

birds, 369; on the pugnacity of

male fine-plumaged birds, 400 ;
on

the courtship of birds, 401 *, on the

finding of new mates by Peregrine-

falcons and Kestrels, 408; on the

Dullfinch and starling, 408 ;
on the

cause of birds remaining unpaired

409 ;
on starlings and parrots living

in triplets, 409 ;
on recognition of

colour by birds, 411 ; on hybrid

birds, 414 ;
on the selection of a

greenfinch by a female canary, 415

;

on a case of rivalry of female bull-

finches, 420; on the maturity of

the golden-pheasant, 483.

Weisbach, Dr., measurement of men
of different races, 167 ;

on the

greater variability of men than of

women, 223 ;
on the relative pro-

portions of the body in the sexes of

different races of man, 559.

Weismann, Prof., colours of Lyoenus,

312.

Welcker, M., on brachycephaly and

dolichocephaly, 66 ;
on sexual dif-

ferences in the skull in man, 557.

Wells, Dr., on the immunity of co-

loured races from certain poisons,

193.

Westring, on the stridulation of males

of Theridioti, 273; on the stridu-

lation of Jteduvius personatusy 281

;

on the stridulation of beetles, 302

;

on the stridulation of Omakplia

brunnea, 303 ;
on the stridulating

organs of the Coleoptera, 304

;

on sonuds produced b/ Cychrusy

304.

Westropp, H. M., on reason in a bear,

76; on the prevalence of certain

forms of ornamentation, 179.

Westwood, J. 0., on the classification

of the Hymenoptera, 148 ;
on the

Culicidse and Tabanidss, 208 ;
on a

Hymenopterous parasite with a

sedentary male, 221 ;
on the pro-

portions of the sexes in Luoanus

cervus and Stc^OMUtny 253 ;
on the

absence of ocelli in female mu-

tUlidsB, 274; on the jaws of Am-

mophilay 275 ;
on the copulation of

insects of distinct species, 275 ; ot

the male of Crahro cribraritw, 276

;

on the pugnacity of male TVpuia.

280 ;
on the stridulatiou of Pirates

striduluSy 281 ;
on the Cicadse, 281

;

on the stridulating organs of the

crickets, 284; on JSphippigerviiim^

284, 288 ;
on Pneumora, 287 ;

o®

the pugnacity ofthe Mantides, 289

,

on PlatyblemnuSy 289 ;
on diffemw

in tbe sexes of the Agrionidse. 290
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on the piupadtj of the males of a
spodes of Tenthredinse, 291; on
the pngnadtj of the male stag-

beetloi 299 ; on Bkdius totmis and
Siagonimn, 299 ;

on lamellioorn

beetles, 801 ; on the coloration of

Mh09ia,ZU,
Whale, Sperm-, battles of male, 500.

Whales, nakedness of, 56.

Whately, Archb., language not pe-

onliar to man, 84 ;
on the primitive

drilisation of man, 143.

Whewell, Profl, on maternal affection,

70.

Whiskers, in monkeys, 150.

White, F. B., noise pr^uced by Hylo^
pkila^ 308.— Gilbert, on the proportion of

the sexes in the partridge, 248 ; on
the house-cricket, 283 ;

on the ob-

ject of the song of birds, 369 ;
on

the finding of new mates by white

owls, 408
;
on spring coveys ofmale

partridges, 409.

Whiteness, a sexual ornament in

some binls, 494 ; of mammals in-

habiting snowy countries, 542.

White-throat, aerial love-dance of the

male, 380.

Whitney, Prof., on the development
of language, 86 ;

language not in-

disjwnsable for thought, 88.

Widow-bird, polygamous, 219 ;
breed-

ing plumage of the male, 392,

403 ;
female, rejecting the un-

adorned male, 419.

Widows and widowers, mortality of,

140.

Wigeoo, pairing with a pintail duck,

414.

Wilckens, Dr., on the modification of

domestic animals in mountainoua

regions, 35; on a numerical re-

lation ^tween the hairs and excre-

tory pores in sheep, 198.

Wilder, Dr. Burt, on the greater fre-

quency of supemomeiury digits in

men than in women, 223.

Williams, on the marriage-eastoms of

the Fijians, 599.

Wilson, Dr., on the conical heads of

the natives of North-Western Ame-
rica, 583 ; on the Fijians, 583 ;

on

the persistanoe of the fisshion of

eoiprswing the skull, 584.

Wing-spi^ 449.

Wings, differences of, in the two sexes

of butterflies and Hymenoptera,
277

;
play 0^ in the oourtshir of

birds, 401.

Winter, change of colour of mam
male in, 542.

Witchcraft, 96.

Wives, traces of the forcible capture
of, 144.

Wolf, winter change of the, 542.

Wolff, on the variability of the vis-

cera in man, 27.

Wollaston, T. V., on EurygnaBiua^

277 ;
on musical Curoulionidae, 301

;

on the stridulation of Acalles^ 306.
Wolves learning to bark from dogs,

73 ;
hunting in packs, 101.—, black, WO.

Wombat, black varieties of the, 539.

Women distinguished from men b}

male monkeys, 8 ;
preponderance of^

in numbers, 244; selection of, for

beauty, 397 ; effects of selection

of, in accordance with different

standards of beauty, 584
;
practice

of capturing, 589, 592; early be-

trothals and slavery of^ 593 ;
free-

dom of selection by, in savage

tribes, 598.

Wonder, manifestations ot, by ani-

mals, 71.

Wonfor, Mr., on sexual peculiarities

in the wings of buttermes, 277.

Wood, J., on muscular variations m
man, 26, 41, 43; on the greater

variability of the muscles in men
than in women, 223.—,

T. W., on the colouring of the

orange-tip butterfly, 313 ; on the

habits of the Satumiidse, 315;
quarrels of chamssleons, 357; on
the habits of Menura Alberti, 371

;

on J'ctrao oupido, 371 ;
on the dis-

play of plumage by male pheasants,

396 ; on the ocellated spots of the

Argus pheasant, 441 ;
on the habits

of the female cassows^, 478.
Woodcock, coloration of the, 491.

Woodpecker, selection of a mate bv
the female, 416.

Woodpeckers, 371 ;
tapping ot, 376;

colours and nidification of the, 455,

458, 489 ;
characters of young, 465,

474, 481.
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Woolner, Mr., observations on the
ear in man, 15.

Wormald, Mr., on the coloratioii of
Hypopyray 315.

Wounds, healing of, 8.

Wren, 473 ;
young of the, 481.

Wright, C. A., on the young of Orth
oetea and Petrocinckiy 487.

, Chauucey, great brain-power

^ requisite for language, 48 ;
on cor-^

^tnlative acquisition, 571; on the
enlargement of the brain in man,
610,

, Mr., on the Scotch deerhound,

517 ;
on sexual preference in dogs,

524; on the rejection of a horse

by a mare, 525.

, W. von, on the protective piu-

mage of the Ptarmigan, 391.

Writing, 144.

Wyman, Prof,, on the prolongation of

the coccyx in the human embryo,

11 ;
on the condition of the great

toe in the human embryo, 11 ;
on

the occurrence of the supra-condy-

loid foramen in the humerus of

man, 22 ;
on variation in the skulls

of the natives of the Sandwich
Islands, 26

;
on the hatching of the

eggs in the mouths and branchial

cavities of male fishes, 163, 345.

X.

Xenarchub, on the Cicada;, 281.

Xenojihon, selection in mankind advo-

cated by, 29.

XenorhynchuSy sexual difference in the

colour of the eyes in, 425.

Xiphophnrua Helleniy i^eculiar anal fin

of the male, 337, 338.

Xyimvjjay diffsrence of ih- sexes in,

Y.

Yarrell, W., on the habits of the

Cyprinidse, 250; on Paia clavatoy

3M
;
on the characters of the male

salmon during the breeding season,

332, 342 ;
on the characters of the

rays, 334 ;
on the gemmeous drago-

net, 336 ;
on tne spawning of the

salmon, 344; on the incubation of

the Lophobranchii, 346
;
on rivalry

in song-birds, 369 ;
on the trachea

of the swan, 374 ;
on the moulting

of the Anatida;, 393 ; on the young
of the waders, 486.

Yellow fever, immunity of negroes

and mulattoes from, 193.

Youatt, Mr., on the development of

the horns in cattle, 235.

Yura-caras, their notions of beauty,

580.

Z.

Zebra, rejection of an ass by a female,

540 ;
stripes of the, 545

Zebus, humps of, 532.

Zigzags, prevalence of, as ornaments,

179.

Zincke, Mr., on European emigration

to America, 142.

Zootoca viviparOy sexual difference in

the colour of, 357.

Zouteveen, Dr., polydactylism, 37*

proportion of sexes at Cape ofGooa
Hope, 243; spiders attracted by

music, 273 ;
on sounds produced by

fish, 347.

Zygaenidse, coloration of the, 314

THE END.
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